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ABSTRACT 
This study outlines the analysis of a post trade 
curriculum development system called Dacum. The term Dacum is 
an acronym for Developing A Curriculum. The system is 
generally considered to be a standard approach to competency 
based curriculum development and is used to plan the technical 
and vocational programmes for technician engineers. 
The analysis of the work roles for technician engineers 
is to show the range of activities they are engaged with in 
industries. Data for the study was collected through a survey 
conducted on behalf of New Zealand Engineering Industry 
Training Board. 
The generation of Dacum - charts and subsequent task 
analysis identifies the skills and beliefs required by 
technician engineers to perform successfully on a job and 
shows the relevance of the polytechnic studies as applied to 
their work. This also serves as a guideline to review 
curriculum design and training programmes for technician 
engineers that will render more effective practical 
application in their occupational roles. 
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C HAP T E R 1 
INTRODUCTION 
The accelerating pace of technological and social change 
has resulted in a large number of jobs, skills and professions 
being either obsolete or dramatically reduced in numbers and 
importance. The pace of job obsolescence is likely to 
accelerate rapidly in the 1990's when full effects of the 
second industrial revolution based on dramatic advances in 
electronics and computing are implemented throughout industry 
and commerce. The resulting change will mean an unprecedented 
need for flexibility and retraining. 
Job obsolescence is not however a new phenomenon. An 
obvious example is the wiping-out of the who infrastruqture 
supporting horse drawn transport which have altogether 
disappeared in the most of the modern cities in the world. 
Similarly, in recent years jobs like railway engine 
firemen, bus conductors and railway signalmen have been 
dramatically reduced in number following advances in 
technology and operating methods. Similarly, hundreds of 
skilled, semi-skilled and unskilled jobs have disappeared in 
the manufacturing sections as a result of advances in 
automation and improved production techniques. If we still 
try to pull along with the old system without being able to 
1 
supply trained 
technology, a 
manpower for changing 
large section of the 
population are likely to be marooned. 
1.1 Purpose of the Research 
job styles and 
potential. working 
Technological change causes obsolescences of technical 
skills and knowledge requiring new skills and conceptual 
understanding, The objective of the research was to provide 
sufficient information on the work content of technician-
engineers in industries so that a formalised technical and 
vocational education programme could be implemented to suit 
changing industry needs. 
1.2 Aim of the Research 
The inquiry into the employment and training of 
technician-engineers was a research designed to collect data 
and information required for technical manpower studies and 
had the following objectives: 
1 to formulate a system for tremendous flexibility in 
training and education to cope with the compounding 
effects of teohnology - this includes longer term 
restructuring of basic education as well as short 
term provision to fill immediate gaps in skill. 
2 a formal and acknowledged system for providing for 
all industry - specific skills required not just 
2 
basic trade qualifications. 
3 continuing evaluation of training programmes and 
nature of work carried out by technician-engineers 
as required by employers. 
4 to develop a pattern of job analysis using Dacum 
(Developing A Curriculum) for technician-engineers 
which can be used as a tool for a closer working 
relationship between industry and education 
authorities to enable courses to be kept up to-date 
with industry requirements. 
3 
C HAP T E R 2 
THE TECHNICIAN ENGINEER 
Education and training of technicians has been accepted 
as a crucial sector of manpower development in achieving the 
socio-economic goals by all developing countries. Each 
country has initiated measures to improve the education and 
training of technicians curriculum design and development has 
received priority in this effort to improve the preparation of 
technical manpower for the economic development activity. 
Thus there had been a need for appropriate validated models of 
curriculum development which could suit the requirement of 
developing countries. 
2.1 Technician Engineer and His Activity 
An attempt to define the term 'technician' is not 
profitable and may lead to a good deal of controversy and 
disagreement. The Engineering Industry Training Board of 
United Kingdom in their research report (1970 Page 64) has 
given the definition for a technioian engineer as: 
"Technician engineers are that group whose education and 
training enables them to operate immediately in support of 
professional engineers, sometimes supplying detailed 
information on which professional decisions are made and later 
becoming responsible for implementing them and sometimes 
4 
working independently. 
Six main abilities appear to be demonstrated to a greater 
or lesser degree by all teohnioian engineers in whatever 
branoh of the engineering industry they may be working. These 
are: 
1 The ability to use and oommunioate information. 
2 The ability to measure or make use of measurements 
whioh involve a variety of tools and/or 
instruments. 
3 The ability to ohoose material and oomponents and 
to understand the prooessing of materials. 
4 The ability to understand manufaoturing aotivities 
and the general oommeroial organisation and 
praotioe of their oompanies. 
5 Diagnostio ability. 
6 The ability to organise (but not neoessarily to 
supervise) 
others." 
and give direotion to the work of 
Henoe this indioates that there is a suffioient oommon 
ground between the skills and knowledge used by them to make 
this the basis of their identifioation. 
MoCallion (1987) has made an elaborative list of basic 
psyohologioal properties required by teohnioian-engineers to 
be effeotive in a partioular role involving both teohnioal and 
managerial funotions. The properties (shown Appendix D) will 
5 
serve as a guideline to analyse the information obtained from 
the survey of technician-engineers in various occupational 
roles. 
2.2 Qualification and Employment 
For a technician-engineer in New Zealand, the qualifying 
examination is an NZCE (i.e. a five stage New Zealand 
Certifioate in Engineering). NZCE is awarded by the AAVA 
(Authority for Advanoed Vooational Awards). Full oourse 
desoription and appropriate praotioal training required for 
the NZCE is desoribed in the AAVA Handbook (1987). 
Attempting to group teohnioian-engineers into various 
areas of their work oan be a oomplioating problem as they are 
involved in a wide range of aotivities. Colombo Plan Staff 
College (1982) has plaoed the technioian-engineer as one who 
oooupies a middle level position between the tradesperson and 
teohnologist. His work requires the applioation of teohnioal 
knowledge higher than the tradesperson but below that of a 
teohnologist; whose work moreover requires a profioienoy in 
skills higher than that of a teohnologist but lower than that 
of a tradesperson. This leads to the belief that 
teohnioian-engineers oan be distributed over a wide range of 
industries and undertakings, various levels of work and 
responsibility. The EITB of United Kingdom in a report (1970) 
has attempted to olassify teohnioian-engineers into four major 
funotions in whioh he works and is shown in Appendix B. 
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Technician-engineers are employed in industries under various 
designations 
published a 
and titles, 
list of 
The EITB of UK in a report (1970) 
typical job titles held by 
technician-engineers in industry and is shown in Appendix C, 
This shows little value in identifying either the level or the 
nature of work being undertaken. Hence job title can be quite 
misleading, in a small establishment he may be designated 
under one name and in a large one under a different title, 
Also with the varying amount of experience in work, the 
classification by designation for technician-engineers becomes 
very difficult. 
2.3 The Technician Curriculum 
Fundamental to all these and other related issues is the 
curriculum, how it is developed and planned, implemented and 
evaluated both for its effectiveness and for its relevance 
within each country's socio-economic setting. In technician 
institutional education to limit one's perspectives to 
processes is to ignore the equally important process of 
technician-engineer development, which takes place in industry 
in the form of apprenticeship and on the job training. When 
the two processes are allowed to diverge instead of 
complementing each other, the technician education system will 
suffer from the rapid advancement of technology, 
The technician curriculum is to determine how best to 
plan and organise education and training so that 
7 
technician-engineers may be equipped with all the abilities 
needed for the occupation. The concern of ILO and UNESCO for 
a broad rationale was shared by the Haslegrave Committee on 
Technician Education (1969) which established four guiding 
principles which serve as a most appropriate rationale for 
curriculum development: 
"I Technician courses should produce people capable 
not only of meeting an immediate need for skill and 
knowledge, but of adapting to changing requirements 
of technician occupations. 
2 Course should produce people capable of being 
adapted to the changing needs of technician 
education as changes 
necessary. 
in industry make this 
3 Course provisions should be able to meet all 
reasonable manpower and be· adaptable to regional 
and local requirements as well as lending 
themselves to a simplified administrative structure 
leading to the award of nationally acceptable 
qualifications. 
4 The pattern of course should be geared to the 
requirements of students who transfer from school 
to further education, but should allow for 
horizontal and vertical transfer within the 
technician training system and to systems of 
training craftsmen, technologist etc. It 
8 
Many suitable models have been presented for curriculum 
design of technician-engineers by the Colombo Plan Staff 
College (1982). None may be wholly adequate for any specific 
system of technician education, but all may contain ideas 
which could be fruitfully adapted. The role of the 
technician-engineer is a transient one. His education and 
training must be designed so that he can adapt and perform 
competently to changes in products, equipments and techniques. 
In our study, the Dacum model is used as a curriculum 
design system to meet the flexibility in both educational and 
training needs of technician-engineers. 
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C HAP T E R 3 
INTRODUCTION TO DACUM 
The Dacum, coined as an acronym for ":Qesign !1 Curriculum" 
was developed during the late sixties in British Columbia. 
Since then it has evolved into a programme planning model and 
can use it both as a curriculum plan and an evaluation 
instrument for occupational training programmes. 
Over the years, from its initial development, Dacum has 
changed considerably and educators and trainers have taken the 
fundamental ideas from it and adapted it to suit their own 
requirements. As a result, there is now a great diversity of 
opinion about what Dacum is and how it is applied. 
3.1 Historical Perspective 
An Experimental Projects Branch was formed in the 
Department of Manpower to study the total training needs and 
methods of various areas in Canada (Dacum 1983). 
Officials from the Experimental Projects Branch came 
across a new method of programme planning operated by Dr. 
Oliver Rice in Cliton, Iowa. It was a residential training 
programme for women between sixteen and twenty-one who were 
unemployed. The training programme devised by Dr.Rice was to 
chart the entire curriculum for each student, stating the 
10 
objectives in clear, behavioural terms. A copy of the chart 
was given to each trainee and was encouraged to colour each 
objective as she completed it. 
In 1968, as a result of success with such a curriculum 
charting, Dr.Rice was invited to work at the Division of 
Technical/Vocational in British Columbia. It was here the 
first text "Designing a Curriculum" was published by the 
Federal Department of Regional Economic Expansion in 1969. 
3.2 Dacum: Then and Now 
There have been many changes in the Dacum over the years. 
Originally, it included all the developmental stages in 
curriculum design from identifying the skills to producing the 
instructional plans and resources. 
However, with new development in the ones of adult 
learning, there has become a clear distinction between 
curriculum and instruction. Curriculum describes what skills 
are needed to be competent in a particular occupation, 
instruction is the means by which skills can be achieved. Thus 
a curriculum outline should reflect the needs of all the 
parties concerned, including the learner, the educational 
institute and the employer who will hire the graduate. 
The Dacum has undergone many changes, users and 
instructors only follow its guideline. They need to make 
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modifications to meet the individual needs of their learners 
and to work within the constraints imposed by their own 
institutions. 
The history of Dacum has been one of refinement and 
evolution. It is beyond the scope of this study to detail all 
the changes but a table showing in its refinement to the 
present day is given in Table 3.1. 
3.3 Dacum: Principles and Procedures 
The basic principles of Dacum remains the same, whether 
it is used to develop a small training course for a few 
workers in a particular company or a complete programme for an 
entire occupational area. It places the emphasis on the 
learner's meeting specific objectives to a set standard. A 
task analysis approach is used to identify precise learning 
outcomes. These outcomes represent the training goals which 
have been identified by individuals who work in the field 
under study. 
The process involved in Dacum is to conduct a job 
analysis to determine the range of skills required to perform 
the job. This is generally done in a Dacum workshop setting 
which involves a number of participants in the same 
occupational field from various industry and a job profile 
chart is documented in behavioural terms. Then the objectives 
which reflect the required skills or outcomes documented in 
12 
the job profile chart is established. Then from the job 
profile chart translation of the objectives which reflects the 
required skills into instructional design remains. 
3.4 Daoum: Use and Advantage 
Dacum is a systematic process which begins with the 
establishment of specific goals and works "backwards" to 
determine all the requirements to reach the training goal. It 
is particularly suited to the development of vocational, 
technical and career training programmes, where the ultimate 
goal is to prepare individuals for employment. Hence, it is 
revolutionary to the traditional training programmes where the 
emphasis is on what individuals should know rather than what 
they can do competently as a result of training. This 
practical goal-oriented approach is generally described as 
performanoe based or oompetence based education. 
13 
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C HAP T E R 4 
THE DACUM WORKSHOP 
The first step in the process of developing a competence 
based training programme is by a Dacum workshop, It is 
important for educators and employers to work with a close 
co-ordination, for the aim of training programmes for 
individuals, are for preparing them for an employment career. 
Such a Dacum workshop provides the ground for consultation and 
for the negotiation of training goals. The philosophy behind 
Dacum is that: 
1 Competent workers are better able to describe their 
.jobs. 
2 Any job can be efficiently described in terms of 
tasks that a worker' has to perform for the 
successful accomplishment in his occupational role. 
3 These tasks have an implication for the knowledge 
and attitude that workers must have in order to 
perform them successfully. 
The proceedings of the workshop is facilitated by a 
co-ordinator who has the techniques of extracting the required 
information from workers. The participants include 
representatives from a range of typical employers in the 
occupation under review. 
15 
4.1 Reason for a Workshop 
The constant technological advances have created new 
inventions requiring people to handle various new roles. 
Hence, new jobs are created requiring people to have new 
skills and knowledge or updating their 
calls for new training programmes, or 
ones to meet the changing needs. 
existing ones. This 
re-evaluating existing 
The Dacum workshop is a method to store information on 
the requirements that workers should have, as envisaged by the 
industry presently or in the near future. Both the known and 
projected requirements are reviewed thoroughly in the Dacum 
workshop. This brings fresh insights to establish perceptions 
of what is needed. 
4.2 The Dacum Participant-s 
Usually eight to fifteen employer representatives 
participates in a Dacum workshop along with a co-ordinator. 
The participants are chosen from industries on the basis of 
regional representations, the size of scope of its operation 
and co-operation with training institutions. Employers are 
encouraged to send individuals who work in the occupation 
under review. For example, if the occupational area were that 
of "production engineers" then production engineers would have 
the most immediate and thorough knowledge of what skills are 
required for employees. To see if the needs of the employers 
16 
are properly conveyed, even representatives at supervisors or 
managers level may participate in the workshop. 
4.3 Role of Participants and co-ordinator 
The co-ordinators job includes the administration, 
co-ordination with employees 
Dacum workshop. The location 
classroom with an unbroken wall 
duties and tasks that workers do 
workshop. 
and the final handling of the 
for a Dacum workshop is a 
so that cards identifying the 
can be listed during the 
The role of the co-ordinator in the workshop is to 
encourage the participants to contribute the activities they 
do at work in the workshop, Up to 3 days of active 
involvement between the participants and co-ordinator during 
the workshop will produce the duties ~nd the related tasks for 
these duties they perform at their work place. Then upon 
mutual agreement between all the participants the Dacum cha~t 
for a particular occupational role is developed. 
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C HAP T E R 5 
SURVEY OF TECHNICIAN ENGINEERS 
The survey was initiated to gain information as to what 
technician-engineers are actually doing in industries. Hence 
by looking into the range of activities performed by 
technician-engineers, 
identified. 
the needs of the industries could be 
Professor McCallion with the long term acquaintance with 
the VTC (Vocational Training Council), EITB (Engineering 
Industry Training Board) and AAVA (Authority for Advanced 
Vocational Awards) felt the need for formulating a technical 
and vocational curriculum which will 
technician-engineers to suit industrial requirements. 
the Dacum approach for developing occupational 
programmes for technician-engineers was tested. 
prepare 
Hence, 
training 
Once the 
needs of the industry is evaluated, a training programme using 
the 
of a 
Dacum methodology could be implemented. The job analysis 
technician-engineer role using Dacum embodies a 
systematic analysis to identify what knowledge and skills one 
should possess to perform competently in his occupational 
role. 
5.1 Sampling Plan 
The subject of the research was that category of manpower 
18 
within the engineering industry described as technician-
engineers. However the category of technician-engineers which 
the survey is based on is the mechanical/production 
technician-engineers. The technician-engineers who were 
selected to participate in the survey were those holding NZCE 
in the mechanical or production option and who were in the 
twenty-three to thirty age group. The reason for selecting 
technician-engineers in this age group was because it was felt 
that in this age bracket, both the practical and technical 
skills are required to perform the job successfully after 
which they serve more of an administrative function. 
Technician-engineers who were selected to participate in the 
survey was chosen from 18 companies. The companies were 
selected by the EITB of New Zealand and is listed in the 
Appendix A. 
5.2 Limi tations in the Su'rvey 
However in conduoting the survey, some difficulties were 
enoountered. One was the sample of the survey could not be 
extended to a larger number of oompanies covering all the 
industrial regions in New Zealand. The survey was confined 
only in the Christchurch and Lower Hutt 
reasons was due to the financial 
oonstraint was the limitation of time. 
areas. One 
restriotions. 
It would be 
of the 
Another 
difficult 
to eduoate the many employers about the use of Dacum and allow 
their technician-engineers to oo-operate in the survey in a 
limited period of time. 
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5.3 Method of Survey 
The method adopted here in conducting the Dacum analysis 
was totally different from the actual method in which it is 
practised. However t the fundamental rules in developing the 
Dacum chart remains the same. 
The usual Dacum approach in which it is conducted as a 
tworkshop' was not adopted. One of the reasons is that in New 
Zealand industries there is no significant differences in the 
frequences of the types of knowledge required and tasks 
performed in their jobs by professional engineers and 
technician-engineers and hence there is no clear demarkation 
between the two engineering classes. Most of the 
manufacturing industries employ technical personnel by judging 
their ability to do the work rather than basing it on their 
qualification. This was gathered in a survey "Manpower and 
Technical Training Requirements of Engineers and Technicians" 
for the EITB(1978). Thus, it was not always possible to 
identify eight to fifteen technician-engineers engaged in 
similar kind of work within an occupational role due to the 
varying structure of New Zealand companies. Hence it was 
decided to extend the Dacum approach on an individual basis 
through personal interviews as the main idea was to find out 
what abilities they needed to perform successfully in their 
occupational roles. 
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Before being taken to the industrial field, the Dacum 
method of formulating the job analysis chart was first tried 
and used with the technicians at the Mechanical Engineering 
laboratory at the University of Canterbury. Here the 
interviewing techniques and ways of identifying the skills and 
knowledge required for the jobs was further developed and 
refined so that during the actual study in firms, the job 
profile chart could be successfully drawn up. It was decided 
to conduct the interview over a period of three days to 
formulate the job analysis chart for an individual 
technician-engineer. This was first tried at a firm in 
Christchurch. However, some of the other employers were 
reluctant to allow their technician-engineers to spend too 
much of time in the survey as it might interrupt the working 
conditions within the company and hence this proposal had to 
be dropped. It was decided to 'cut short the interview from 3 
days to about 4 hours. 
As this was only an indicative study to test the 
adaptability of the Dacum approach, first time being used for 
technician-engineers, the modifications used could be 
justified. As from the minimization of cost and restrictions 
from employers, the intention was to show the ability of Dacum 
to provide a job analysis for an occupational role and hence 
formulating educational and vocational training programmes. 
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C HAP T E R 6 
DACUM ANALYSIS 
The Dacum analysis was not carried out in its usual 
'workshop' procedure due to reasons described earlier. 
However the key procedures involved in developing the Dacum 
chart through personal interviews were kept as close as 
possible as those recommended in the Dacum Handbook (National 
Centre for Research in Vocational Education 1985). Certain 
procedures in developing the chart has also been modified to 
accommodate the occupational analysis of technician-engineers 
for their roles cover a wide area of work and may not be 
distinctive from company to company. 
On the actual interview with the technician-engineer, he 
is first familiarised with Dacum" as to what it is abouti how 
it is developed and its usefulness. This will give the 
interviewee a background on the objective of the study. In 
this chapter, a step by step procedure is explained as how the 
Dacum chart has been developed in an interview session with a 
technician-engineer. 
6.1 Review the Occupation 
Following the orientation, on the background about Dacum, 
the first step is to clearly establish the parameters of the 
occupation to be analysed. From the job title, one has to give 
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a general outline on the areas of work he is engaged in with 
the company. This will form a basis for analysing the job 
content for that particular work. 
6.2 Identify General Areas of Responsibility/Duties 
The duties for an occupational role is a broad area under 
which all specific tasks will fit. The identification of duty 
areas in an occupational role is where the brainstorming 
begins. The interviewee might have problems in distinguishing 
between tasks and duties. One way of clarifying this is by 
telling him that each duty area can be broken down into four 
or more tasks. 
It has been shown that for tradesperson, eight to twelve 
duty areas are common for most occupations analysed (VTC 
1987). But in the case of t~chnician-engineers in which, 
where jobs are not very specialised and cover a wider area the 
number of duty areas will be less. 
After the discussion, the duty areas for the occupation 
should have been listed on the left side of the sheet in a 
vertical column. These are the functions an individual tries 
to accomplish in fulfilling his occupational role. After 
listing the duties, the interviewee should be asked if he wish 
to consider combining or modifying any of them. It should be 
made clear, that any duty that cannot be sub-divided into 
four or more specific tasks should not remain as a separate 
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duty. Similarly, a single area should not be so broadly stated 
so as to include an excessive number of tasks. Sample duty 
areas for a Production Engineer is shown in Figure 6.1. 
PROCESS 
PLANNING 
PRODUCTION 
PLANNING 
QUALITY 
CONTROL 
Figure 6.1 - Duty Areas for an Occupation 
6.3 Identification of Tasks 
A task is a meaningful unit of work activity, generally 
performed on the job by one individual worker within some 
limited period of time. Tasks are concise descriptions of 
units of work as the worker functions in his occupation. 
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A task constitutes a significant part of a duty area. A 
combination of tasks in a duty usually forms logical work 
activities necessary to perform successfully in the role. 
This is also a brainstorming session in which information 
on tasks are extracted form the interviewee. This is a very 
important phase in the Dacum chart built up, because 
specifying the tasks correctly leads to the development of the 
core of the chart. Later, it is around these tasks in which 
instructional 
structured. 
objectives and training programmes are 
The tasks developed must be clear so that it is easily 
and correctly understood by workers and trainees in that 
occupational area. The terminology used must be consistent 
with that used in industry so that others will be able to 
apply the same interpretation. 
The first step here is to identify the tasks that are 
related to a duty area taking one at a time. Each task that 
is described for a duty area is one which can be seen 
performed by an individual. That is, it should reflect what 
is actually done on the job under typical working conditions. 
A guideline in writing the task is it should begin with the 
unwritten prefix: 
"The worker must be able to " 4 .. • • " • • ., .. " • • " " • " " • • • " • .. " 
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An approximate verb should be chosen to express the task. 
That is the person involved, the process involved in which the 
skill is demonstrated must be well described. 
Usually, tasks can describe activities which range from 
simple to complex activities and sophisticated process like 
problem solving. It represents a typical job assigned for 
which an employer would pay. 
Here, most of the tasks requiret't:o comP1~he duty in 
one area is extracted. This process is continued until all 
the duties are delineated. Some examples of task statements 
for a duty area are shown in Figure 6.2. 
PROCESS 
PLANNING 
determine 
production 
operations 
& sequence 
select 
machines or 
equipment 
Figure 6.2 - Tasks for a Duty Area 
6.4 Review and Refine Chart 
design 
jigs and 
tools 
The initial charting of duties and tasks might have to be 
modified to give a better appearance and understanding for the 
chart. A systematic review is done to identify gaps, overlaps 
and imprecisely worded statements. 
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The sequencing of tasks for each duty area could have 
been quite random. Usually, tasks are sequenced left to right 
in a natural chronological order in which they are performed 
or from simple to complex. Duty areas can also be sequenced 
from top to bottom representing the order of importance and 
frequency at which it is done at the work place. It is 
suggested that the vertical shifting of one or more duties 
should have adjacent to it, an area of similar tasks required 
for that duty. This sequencing is done primarily for the 
systematic review later on when instructional plans and 
resources are developed from the chart. 
The Dacum charts developed for various technician-
engineer roles through interviews is shown in Appendix F. 
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C HAP T E R 7 
TECHNICAL CONCEPTS AND EDUCATIONAL STANDARDS 
The UNESCO (1974) in their recommendation covering 
technical and vocational education standards suggest that the 
technical institute's role is: 
"1 to facilitate the acquisition of broad knowledge 
and basic skills applicable to a number of 
occupations within a given field so that 
individuals are not limited by their education in 
their freedom of occupational choice, and later 
transfer from one field to another. 
2 to offer a thorough and specialised preparation for 
initial employment and effective training within 
employment. 
3 to develop the skills, knowledge and attitudes for 
continuing employment related education at any 
point in the the individual's work life. 
4 to utilise curriculum design around core knowledge 
and skill requirements and standards identified by 
industry as meeting its present and known future 
needs." 
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Are the New Zealand Polytechnics preparing technicians 
with the above qualities? The NZ Employers Federation (1985) 
feels: 
"Qualifications have been sought by employers in the hope 
that they will permit the holder to carry out the tasks 
embodied in the job. Qualification payments have often 
been demanded, despite the fact that the holder might 
lack the ability to apply the knowledge supposedly 
acquired." 
Hence, it is important that technical and vocational 
programmes should develop skills, knowledge and attitudes for 
continuing employment-related education in students to seek 
professional role in the light of larger human goals. 
7.1 Requirements of Technician Engineers 
The purpose of vocational education is to equip students 
to perform specific tasks or functions. The theoretical 
knowledge that is taught is given in order to enhance the 
ability of students to do the tasks for which they are 
trained. Therefore, the goal of vocational education must be 
the acquisition of competence and the ability to transfer 
skill. The Colombo Plan Staff College (1982) in the Figure 
7.1 below shows the approximate theoretical/skill mix required 
for different levels of engineering occupation. The 
boundaries between the occupations are not clear cut and is 
indicated in dotted lines. 
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Figure 7.1 Activities and Knowledge/Skill Mix of 
Different Occupational Catagories (Adapted from Colombo Plan 
Staff College) 
The development for a technician-engineer role thus 
requires a phase of training and education for effective 
performance in industry, The NZ Employers Federation (1985) 
feels that to achieve this: 
"It is the responsibility of industry to define and 
determine its own needs and standards and the 
responsibility of the technical institutes to determine 
the educational means to meet these needs," 
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7.2 Work of Technician Engineers 
Is there a oommon ground for the oomparison of the 
expeotations of the industry and the roles of the teohnical 
institutes in preparing the teohnioian-engineers? This can be 
explained if we look at the work of teohnioian-engineers in 
industry. MoCallion (1987) has given a broad classification 
of duty areas under whioh the aotivities of 
teohnician-engineers in industry may be grouped: 
"I Planning the aotions to be performed or the goals 
to be aohieved by a group of people in the future; 
ego planning for the produotion of goods, for the 
ereotion or installation of equipment, for the 
maintenanoe, repair or operation of oomplex 
equipment and plant eto. 
2 Designing new objects' or systems such as jigs, 
tools, fixtures, instruments, meohanioal oomponents 
and maohines, struotures, process plants, factory 
or departmental layouts, oomputer software and 
hardware eto. 
3 Assembling, installing maintaining, repairing or 
operating oomplex equipment and plant. 
4 Diagnosing causes of poor performanoe or low 
reliability 
methods; 
of plant, 
maintenanoe 
equipment, 
prooedures 
reoommending or implementing suitable 
aotion. 
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produotion 
eto. and 
remedial 
5 Supervising the activities of other people by 
organising and regulating their behaviour so that 
their activities are integrated and co-ordinated 
towards the efficient achievement of desired goals. 
6 Communicating advice and instruction to other 
people including suppliers of materials and 
equipment and customers of their own employer." 
Looking at various roles of technician-engineers in the 
survey, their duty areas consists of a number of tasks. These 
tasks, if carefully noted, could be classified into one or 
more of the groups listed above. For example, a duty to 
(service products' the tasks includes as shown in Figure 7.2. 
SERVICE 
PRODUCTS 
maintain 
after sales 
contact with 
customers 
.. 
communicating 
plan for 
spare pcrts 
dIstribution 
~ 
planning 
supervise 
installat ion 
on work site 
~ 
supervising 
Figure 7.2 - Grouping tasks into various activities 
Similarly, most of the tasks in a duty area as seen from 
the survey could be classified likewise. 
What are the essential basic requirements to perform the 
activities like supervising, planning, communicating, 
designing etc.? McCallion (1987) has listed some basic 
psychological properties a technician-engineer should have to 
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be effective in a particular role involving one or more of the 
above activities (as shown in Appendix D). If these 
fundamental concepts are well developed, they can be applied 
to any task involving one of the above activities. 
For an example, in the duty of "product design" some of 
the tasks include as shown in Figure 7.3. 
PRODUCT 
DESIGN 
prepare 
p'reli(l)inary 
drawings 
prepare a 
model or 
prototype 
Figure 7.3 - Tasks for a Duty Area 
assist in 
testif19 
models 
Some of the fundamental learning objectives required to 
complete the above tasks include'in producing mental images, 
making free hand sketches, showing clarity and neatness in 
work, making mathematical calculations, applying new ideas, 
correcting faults in work, making logical inferences from 
tests, taking responsibility for tools, showing concern for 
safety etc. If a technician-engineer is taught to acquire all 
these fundamental skills and sets of beliefs correctly and 
effectively during his theoretical course and training periods 
in design, he can apply these to any product design (eg. 
automobile components, material handling equipments) as all 
design follow similar fundamental and basic rules. 
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Taking each of the tasks, it shows a series of steps are 
involved in accomplishing the task, for example, the task 
statement !preparing a design drawing I • Some of the learning 
objectives involved in accomplishing the task can be 
classified into different categories as proposed by 
Bloom(1956): 
1 performing physical skills (classified as 
psychomotor domain) ego making sketches of 
component to be designed. 
2 knowing facts and information (classified as 
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cognitive domain) ego define engineering terms and 
stating specifications in drawing. 
exhibiting personal attitudes (classified as 
affective domain) ego clarity and neatness in 
drawings. 
It is seen that these learning objectives of making 
sketches, defining terms and ~howing clarity and neatness 
could be classified under one or more of the three domains. 
Most of the other objectives as seen from the task analysis 
needed to accomplish a task could be classified similarly. 
This is shown in Appendix G. Hence, the learning objectives 
gathered from the task analysis supports the basic 
psychological properties listed by Professor McCallion to be 
effective in technical and managerial functions. The Table 
7.1 shows some examples of behavioural terms for the three 
domains which could be used as a guideline in analysing the 
information and skills required by technician-engineers in 
performing the various tasks. 
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Domain 
Cognitive 
Psychomotor 
Affective 
Illustrative Behavioural Terms for Stating 
Specific Learning Outcomes 
Appraises, breaks down, changes, computes, 
categorises, combines, compiles, composes, 
creates, compares, concludes, contrasts, 
converts, criticizes, defines, demonstrates, 
discovers, differentiates, discriminates, 
distinguishes, devises, designs, describes, 
estimates, explains, extends, gives example, 
generalises, generates, identifies, 
illustrates, infers, interprets, justifies, 
labels, lists, matches, manipulates, 
modifies, names, operates, outlines, 
organises, paraphrases, plans, predicts, 
prepares, produces, points out, reproduces, 
relates, rearranges, reconstructs, 
recognises, revises, selects, states, 
separates, sub-divides, supports, shows, 
solves, tells, writes. 
Assembles, builds, calibrates, changes, 
cleans, composes, connects, constructs, 
corrects, creates, designs, dismantles, 
drills, fastens, fixes, follows, locates, 
makes, manipulates, mends, mixes, nails, 
paints, sands, saws, sharpens, sets, sews, 
sketches, starts, stirs, uses, weighs, 
wraps. 
Asks, assists, adheres, alter~, arranges, 
acts, chooses, complies, conforms, combines, 
compares, completes, describes, discusses, 
differentiates, depends, discriminates, 
displays, explains, follows, forms, gives, 
greets, generalises, holds, helps, 
identifies, initiates, invites, integrates, 
influences, joins, justifies, locates, 
labels, listens, modifies, names, orders, 
organises, points to, performs, practices, 
prepares, proposes, presents, qualifies, 
questions, replies, reads, recites, reports, 
relates, revises, selects, sits erect, 
shares, studies, synthesizes, serves, 
solves, tells, uses, verifies, writes, 
works. 
Table 7.1 - Examples of Behavioural Terms for the three 
domains 
(Adapted from Gronlund N E -Stating Instructional 
Objectives for Classroom Instruction) 
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The New Zealand EITB(1982) has laid down the guidelines 
of training mechanical-technician engineers and is listed in 
Appendix E. Thus 
one or more of the 
during this training in industry covering 
area recommended by the EITB, it is 
important to develop these concepts correctly in each of the 
area so that they can be applied to any range or level of 
complex activity in industry. 
7.3 Writing Instructiona.l Ob,iecti ves 
By classifying the psychological properties required in 
fulfilling a task into one of the three domains instructional 
objectives could be written. For the technician-engineer 
education at the level of a single course of study or 
curriculum, the objectives of instructional design depend upon 
the tasks and activities expected to be carried out in real 
life situations. 
It has been shown by using the Dacum method the complete 
activities of technician-engineers in industry can be 
described. It is also seen from the task analysis that some of 
the learning objectives could be linked up with the 
appropriate 
AAVA. These 
topics 
shows 
in the NZCE syllabi 
the relevance and 
as prescribed by the 
importance of the 
subjects that is being taught in the technical institutes as 
compared with what technician-engineers use from them in their 
work. It is necessary to translate these identified needs of 
the employers into educational objectives. 
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There is no single best way to institutionalise the use 
of Daoum oharts. With a Daoum job profile ohart and a list of 
learning objeotives derived from the task analysis and the 
relevanoe to the teohnioal institute's syllabi, institutions 
oan use teams to revise the existing ourrioulum or develop an 
entirely new eduoation or training programme based on Daoum 
findings. From the study, the following oould be taken into 
oonsideration: 
1 the importanoe of eaoh task and the most 
appropriate plaoe for its training. 
2 seleot the best possible instruotional teohniques 
to assist learners to aohieve the outoome of the 
tasks. 
3 ohoose the best available resouroes to aid learners 
during the instruotional prooess 
4 determine when, how and what kind of evaluatiori is 
neoessary to ensure that learning has taken plaoe. 
This translation into eduoational objeotives for ultimate 
ourrioulum 
this study 
and 
and 
training 
requires 
development is 
the expertise 
ourrioulum planners and the industry. 
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beyond the soope of 
of eduoationalist, 
C HAP T E R 8 
TRAINING REQUIREMENTS FOR TECHNICIAN-ENGINEERS 
The scope of the vocational education as defined by the 
NZ Employers Federation (1985) includes: 
"1 the training, either on or off the job, arranged by 
particular employers to meet their own immediate or 
foreseeable needs. 
2 the training, usually institutionalised, given to 
individuals to meet the national economic needs, 
going beyond the obvious needs of 
industries. 
particular 
3 the training, either on or off the job, given to 
individuals to enable them to take new or better 
jobs which they cannot get without first acquiring 
new skills. " 
Hence, what the technician-engineers are doing at work is 
the requirement of the industry, The industry is a business 
enterprise and require the technical education to be related 
to the world of work. The expectation of the industry from 
technician-engineers is the application of knowledge and 
conceptual understanding to industry related problems. 
8.1 The Philosophy of Training 
The NZ Employers Federation (1980) states: 
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liThe training decision is a business decision. It is 
directly related to financial results 
survival and consumer satisfaction." 
to economic 
Most employers will want to impart training to their 
technician-engineers which will meet each employer's immediate 
and foreseeable needs. They will not necessarily like to 
provide a wide range of training so as to cover all the 
activities that generally technician-engineers are engaged 
with in industry due to economic and financial reasons. 
It is also seen from Table 8.1, the movement of New 
Zealand Certificate holders on qualification, that they are a 
very mobile group. The Table does not give the figures for 
NZCE holders but it gives the general trend of NZ Certificate 
holders' mobility. 
Hence most NZ Employers (1985) expect that qualification 
for New Zealand Certificates which include skills and 
knowledge should be competency based, national in scope and 
portable. Such a system will allow the technician-engineer to 
be mobile from industry to industry and also save employers 
from providing long-term on the job training for fresh 
graduates. 
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From employer at From second to From third to 
certification to third employer fourth employer 
second employer % % 
Within 1 year 53 11 2 
Within 2 years 23 18 
Within Q years 11 17 33 ..J 
Within 4 years 5 15 16 
\vithin 5 years 4 10 11 
After 5 years 4 12 20 
N=523 100% N=156 100% N=45 100% 
Ta.ble 8.1 Job Movement of NZ Certificate Holders After 
Gaining their Qualifications (Adapted from National Conference 
on Technician Training 1972) 
As we see from the Dacum charts developed for the various 
occupational roles, most of the activities of the 
technician-engineers in their work place are those covered 
during their 3 years (or 6000 hours) training for 
work/practical experience. Even though they may work in 
different occupational roles or various industrial sectors, 
the fundamental engineering skills and knowledge required by 
them to perform in any role and situation remains the same ego 
preparation and extraction of information from engineering 
drawing, trouble shooting in various machines, industrial 
safety, plant layout etc. Once the basic skill and knowledge 
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required to do any of the activities are achieved the 
technician-engineer can adapt to similar or different 
situation in various industrial sectors. 
Hence it is very important to provide a systematic 
training to cater to all industry related skills and 
knowledge. The three years practical training programme in 
industry should be carefully organised and planned in modules 
to cover all the major activities that technician-engineers 
are generally concerned with. In each of the modules covering 
one of the major activities (eg. supervising, planning, 
designing etc.), the stress should be laid in acquiring the 
fundamental concepts. Such a training programme will make the 
technician engineer portable in moving from industry to 
industry and job to job. Competency based as he can apply his 
training immediately to real industrial situations as the 
objectives of training was derived from industrial needs 
(Dacum charts) and equality in training and thus a common 
national standard can be established as all trainees would 
have undergone the same training requirements. 
8.2 Importance of Practical Work Experience 
The importance of a planned and formalised training for 
the social and economic benefit for the industry as well as 
the technician-engineer has been explained. Now the question 
is why such a training is essential? 
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The activities of technician-engineers, with only 
theoretical knowledge without practical experience will make 
them handicapped in adapting to the real situation of work. A 
balance of institutional course work along with compulsory 
work experience prepares an individual to apply most of his 
theory immediately on the job, makes the theory more relevant 
by actually applying his knowledge in real life situations. 
Here, he will encounter the consequences and penalities if he 
miscalculates one of the many duties assigned to him and also 
see what can actually happen to his assigned work due to a 
wrong judgment. 
As seen from the Dacum charts, much work of the 
technician-engineers lie in the application of subject 
theories ego to design a product, he should be able to know 
the properties of material, make mathematical 
understand all the manufacturin~ process etc; 
analysis, 
The pure academic lectures only create an awareness and 
appreciation for the various technical concepts but do not 
prepare an individual to confront the many problems. 
Examination prescriptions at polytechics is only a means to 
check whether the student has understood the sets of beliefs 
for the occupational role but not in its application. As 
gathered from the interviewees, almost everybody was in the 
opinion that it was the practical training/job experience 
which prepares them to correctly use and apply their sets of 
beliefs and skills in real industrial situations. 
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Experienoe in deoision making is only aohieved through 
praotioal problem solving. The teohnioal theory as well as 
the mathematios and soienoe sustaining it oan be illustrated 
only through praotioal applioations. This develops the 
planning, designing and motor manual skills that will allow 
the translation of knowledge and ideas into practioal 
realities. 
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C HAP T E R 9 
DISCUSSION, RECOMMENDATION AND CONCLUSION 
9.1 Discussion 
The main purpose of this survey and job analysis is not 
to identify technician-engineers but to understand their 
nature of work, so as to best plan and organise the education 
and training so that they may be equipped with the abilities 
needed for their occupation. By making use of Dacum, a 
complete job analysis for a technician-engineer role has been 
developed. This shows the work he is engaged in or what is 
expected by the employer. From the various job analysis, it 
is seen that all their major activities are one or more of 
those listed by Professor McCallion. The initial experience 
in some of these would have been acquired during his three 
years practical work experience in industry, Hence it is 
important that during this period, the fundamental generic 
skills including conceptual and reasoning skills are acquired 
correctly and effectively with a correct background in these 
skills and knowledge he will have the mobility and 
adaptability in any job situation. 
If the tasks in each related duty area from the Dacum 
charts is further analysed, it would highlight the fundamental 
skills and knowledge required in performing the various tasks 
competently. Some of these could be linked up with specific 
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topios in a subjeot in the NZCE meohanioal/produotion option. 
This is shown in the task analysis in Appendix G. 
From the task analysis, it is seen that many o~ the work 
that teohnioian-engineers do oannot be institutionalised. For 
example, looating faults in maohine, making oomparitive study 
between equipments eto. oould only be gained through praotioal 
experienoe in his work. This shows the importanoe of praotioal 
training for a teohnioian-engineer to be oompetent in his job. 
The task analysis also shows that no one single subjeot 
may serve the purpose of imparting all the knowledge required 
to do a task. It may be aoquired from a number of subjeots. 
When analysing the tasks and linking them to various subjeots 
show, teohnioian-engineers require in their work some subjeots 
whioh are not part of their syllabi in their NZCE option. For 
example, it is seen that a teohnioian-engineer with NZCE 
meohanioal qualifioations might do work related to quality 
oontrol and produotion planning. However, the subjeots for 
these, quality oontrol and engineering measurement and 
produotion planning and tooling are subjeots whioh oonstitute 
for the NZCE option in produotion and not in meohanioal. 
The Daoum ohart and the task analysis showing the 
learning objeotives required to aooomplish eaoh task and some 
of their relation to the subjeots in the NZCE syllabi serve as 
an important framework to revise ourrioulum and training 
programmes. This framework gives eduoationalists a better 
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chance to revise existing subjects so that the topics will 
impart more job related knowledge, new subjects could be 
introduced that will up keep with the latest technology used 
in work, devise methods in teaching such that the theories 
could be illustrated in a more practical approach. As seen 
much of the knowledge and skills are also acquired from on job 
training, Here the training programmes could be better 
formulated to see that the essential ideas are conveyed 
effectively, 
In the real industrial setting, there is a wide diversity 
of technician-engineer jobs and it is impossible to design a 
course for each job. Apart from practical difficulties, too 
narrowly specialised courses restrict horizontal mobility from 
job to job and employer in New Zealand. The Dacum process of 
training needs analysis has given the industry the opportunity 
to participate in the assessment of its own training needs. 
Hence it is important to formulate a carefully structured 
training programme in modules covering the major activities 
during the work experience emphasising in building the 
fundamental engineering beliefs and skills in each area, such 
a training programme if implemented, will have many 
advantages. 
The present system of keeping track of the training is by 
a work experience record book which is signed by the trainee's 
employer annually, This way there is no proper method to 
check what the trainee has covered and what remains, if there 
is a break in the training or if he moves to another employer. 
46 
With the present regulation of not requiring oonourrent work 
experienoe, if the training is in the form of modules one is 
able to monitor the progress of the training. Even if there is 
a ohange in employer, one will be able to see what has been 
oovered and what is there left to be trained in. 
Sinoe the needs are supplied by industry, the trainee oan 
be assured that he is trained in the ourrent level of 
teohnology as used in industry. Some fixed training 
programmes whioh are identified without industry oo-operation 
might suffer from the ills of obsolete technology. A modular 
training programme will have the flexibility of inoluding new 
areas or updating ourrent ones with ohanging trends in 
industry, Suoh a training will also prevent in the 
speoialisation and henoe there will be more flexibility for 
the trainee to take up new jobs or move to other employers and 
save employers in giving training to fresh graduates. 
9.2 Recommendation for Further Study 
1 The NZCE options in Aeronautios, Meohanioal, 
Production,Power and Plant, Road Transport and 
Plastios have a common core subject for the first 
four stages of study and specialisation is only in 
the final stage of study. It is seen from the 
Table 9.1 the number who are enrolled and the 
number gaining oertifioates is quite insignificant. 
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NZCE-option 1982 1983 1984 1985 1986 
RegiE -t Regis Cert tegiE Cert Regis Cert IRegis Cert 
Aeronautical 31 7 25 4 36 6 26 16 61 10 
Mechanical 489 96 648 94 675 94 631 141 763 121 
9 6 18 2 19 3 15 5 20 3 
Power & Plant 11 2 41 3 11 11 15 10 28 9 
Production 36 16 32 7 5 38 32 29 
Road Transport 17 24 1 18 - 16 1 10 3 
NZCE 
Table 9.1- Number of registrations and certificates in 
options source AAVA Handbook 1985-1987) 
If a study is taken to analyse the occupational 
roles of those with NZCE in Aeronautics, Power and 
Plant, Road Transport and Plastic, one is able to 
judge their content of work in industry. A task 
analysis would show the essential requirements in 
fulfilling the tasks of the job and through what 
subjects are imparted in the technical 
institutes. It would also show what kind of 
practical experience is needed and how they can be 
acquired. If the NZCE graduates in the above 
options show a common ground in their work, then 
one or more of the options could be combined. This 
will assist the technical institutes to discontinue 
courses in which only a few students are enrolled 
and will give better and more time to develop and 
administer new curriculum and training programmes~ 
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2 The translation of industry needs to educational 
objectives and to formulate a moduled training 
3 
programme covering all the major activities 
emphasising on developing the fundamental skills 
and knowledge should be undertaken. The study 
should also be based on what level of competence 
the training programmes should reach and to what 
depth of theoretical knowledge should be conveyed 
in each of the subjects. 
Also the Dacum chart and task analysis, once it has 
been developed for an individual technician 
engineer could be validated. The validation may be 
done in the presence of the technician-engineer who 
has participated in the interview and his immediate 
superior who oversees his job. This will help to 
include any component"in the chart that has been 
left out during the job analysis. This will also 
show that the analysis in the chart has been 
mutually agreed upon by the worker and the person 
who delegates the job to him. 
Dacum could also be tried in the training needs 
analysis of managers and those at the top 
management level. The outcomes from such a 
training will help them to adapt to the changes in 
business systems and policies so that they would 
not become obsolete in their working environment. 
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9.3 Conclusion 
The Dacum chart has been developed to a stage where a job 
analysis and content of work for technician-engineers can be 
determined. The flexibility of Dacum makes it an ideal choice 
for the use in curriculum design, training needs analysis and 
continuing evaluation of training programmes. The Dacum 
system may be applied equally successfully to both staff 
training where the objectives define employee performance on 
the job and public training programme where objectives define 
what the learner will be able to do as a result of training. 
From the various job profiles developed, shows what 
technician-engineers are doing in industries. It has shown 
the actual requirements of the industry to sustain their 
business. The task analysis has'shown the basic skills and 
knowledge required in performing various tasks. The framework 
has also shown the relevance of the subjects in the NZCE 
curriculum. This will serve the purpose of revising existing 
curriculum and also introducing new ones which will have 
better use in the work application of technician-engineers. To 
cater to both industry and students need, has led to the 
belief of a carefully structured training programme in modules 
to cover the major activities in which technician-engineers 
are generally engaged. It has also showed that most of these 
activities involve the application of fundamental engineering 
concepts and beliefs and developing these will enable them to 
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adapt quickly to any of the technician-engineer roles and in 
tUrn make them mobile. 
The technical institutes will fail its students if it 
does not provide them with marketable skills for the ultimate 
consumer of technical education is the industry, Hence it 
shows the necessity for a better integration and co-ordination 
between industries and technical institutes in setting up 
educational and training strategies. 
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A P PEN D I X A 
List of companies involved in the survey of technician-
engineers 
Christchurch 
Southern Cross Engineering 
Soott Penfold Ltd 
P.D.L. Plastios Ltd 
Wellington 
Southward Engineering 
Philips (N Z) Ltd 
Brugger Industries Ltd 
Acme Engineering Ltd 
Atlas Copco 
William Cables Ltd 
G.E.C. (N Z) Ltd 
Holyoake Industries Ltd 
A.E. Tilley Ltd 
General Motors (N Z) Ltd 
Lowes Industries 
D.S.I.R. 
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A P PEN D I X B 
Generalised classification of four major work functions 
in which technician-engineers work. 
1 Commeroe 
Activities directed outwards to 
customer; includes the following: 
the supplier and 
a General - work which does not fit into anyone of 
b 
c 
( b) , (c) , (d) and (e). 
Marketing selling the produots of the 
organisation from market analysis to contract with 
customer; 
research, 
includes market analysis, market 
advertising, publicity, sales, sales 
promotion, contracts, trade relations, licensing, 
(pre-tender 
quality 
technical 
systems/applications 
stage), product 
engineering 
specification, 
specification, 
information. 
customer service, 
Distribution the movement of products 
customer; includes despatch, external transport. 
to 
d Purchasing/Supply - procrument or buying of goods 
e 
and raw materials; 
supply. 
includes procurement, buying, 
Services 
commerce. 
services directed solely towards 
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2 Research, Design and Development 
Teohnioal aotivities leading up to decision to produoe on 
a oommeroial soale; inoludes the following: 
a General - work whioh does not fit into anyone of 
( b) , (c) and (d) 
b Researoh - work undertaken for the advanoement of 
knowledge inoludes: 
c 
d 
Basic Research work undertaken for the sole 
advanoement of knowledge; pure researoh, 
fundamental researoh, background researoh. 
Applied Researoh - researoh undertaken with either 
a general or a particular applioation in view; 
application researoh, prooess research, 
research. 
produot 
Development and Design work directed to the 
introduotion or impr6vement of speoifio produots or 
applications up to and inoluding the prototype or 
pilot stage inoludes: 
Development engineering, produot development, 
produot design engineering, instrumentation 
development, standards engineering, standards 
specifioation, reliability engineering, prototype 
development, pilot plant operations. 
Services servioes directly solely towards 
research and development includes; scientifio 
information/library, scientifio oomputer servioe. 
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3 Production 
Activities from the point of decision to produoe up to 
the stage of the finished product includes the following: 
a General - work which does not fit into anyone of 
(b),(c),(d), (e),(f),(g) and (h). 
b Exploration - whioh may inolude site surveying. 
c Construotion the ereoting and repairing of 
buildings and oivil engineering work of all kinds; 
inoludes ereotion, exoavating, demolition. 
d Power Servioes - includes power generation. 
e 
f 
Engineering includes produotion engineering, 
faoilities planning, prooess planning, process 
methods 
plant 
engineering, 
engineering, 
industrial engineering, 
instrumentation, tooling, 
provision, plant engineering, plant erection, plant 
maintenance, plant replacement. 
Manufacturing 
programmes; 
manufaoture, 
the execution of production 
includes plant operations, produot 
production planning, production 
control, production co-ordination, quality oontrol, 
test and inspection. 
g Installation - the reassembling of installation on 
h 
oustomer's site; inoludes installation 
commissioning, post-commissioning services, field 
services. 
Servioes 
funotion; 
services direoted solely towards the 
inoludes internal transport, internal 
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haulage, packing, warehousing, depots. 
4 Services 
Activities which support two or more of the above; 
includes the following: 
a Computer services, central: includes systems 
analysis, 
operation. 
data preparation, programming, computer 
b Education and Training 
c 
d 
Finance includes accounting, 
accounting, cost 
budgetory control, 
accounting, cost 
internal audit, 
services, wages and salaries payment. 
management 
control, 
cashier 
Legal includes investment, share register, 
insurance, patent protection. 
e Medical 
f Personnel - includes manpower forecasting, manpower 
h 
planning and control, recruitment, salary 
administration, industrial relations. 
Other Management Services includes economic, 
intelligence, economic, information, statistics, 
organisation and methods, operation research, 
study. 
work 
Office Services includes central typing, 
reproduction services, printing, duplicating, 
communications, telex/telephone, postal services, 
central registry. 
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i Other Services - includes site management, site 
maintenanoe, aocommodation, seourity, safety, fire 
preoautions, passenger transport. 
(From U K EITB - The Teohnician in Engineering 1970) 
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A P PEN D I X C 
Commonly held job titles by Teohnioian-Engineers in 
Industry obtained by UK EITB. 
Commerce 
Chief Estimator 
Teohnioal Sales Engineer 
Home Sales Manager 
Estimator 
Customer Servioe Engineer 
Applications Engineer 
Research, Design and Development 
Designer 
Design Draughtsman 
Development Draughtsman 
Chief Draughtsman 
Section Leader 
Design Engineer 
Consultant Design Engineer 
Electrical Designer 
Development Engineer 
Product Development Engineer 
Numerical Control Applications Engineer 
Senior R&D Engineer 
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Assistant Research Engineer 
Trainee stress Engineer 
Production 
Structural Designer 
Assistant Designer 
Senior Design Draughtsman 
Jig and Tool Draughtsman 
Production Engineer 
Chief Planning Engineer 
Projects Engineer 
Manufacturing Engineer 
Chief Test Engineer 
Senior Methods Engineer 
Machine Shop Methods Engineer 
Maintenance Engineer 
Sub-contracts Engineer 
Work Measurement Engineer 
Senior Metallurgist 
Works Technician 
Performance Dept Supervisor 
Production Controller 
Design Draughtsman 
Services 
Work Study Engineer 
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Technical Writer 
Technical Liaison Engineer 
(From U K EITB - The Technician in Engineering 1970) 
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A P PEN D I X D 
Basic psychological properties needed to fulfil 
managerial and technical functions: 
a to be able to recognise and name the form and 
function of tools, machines, etc. and their 
components, associated with the role. 
b be able to produce mental images of the forms of 
items in (a) from drawings, descriptions and other 
representations. 
c be able to recognise structural and functional 
faults or other deviations from specification of 
items in (a) 
d familiar with and able to use the set of 
well-established concepts necessary for the role 
(eg. stress, voltage, pH, reliability, efficiency, 
productivity, profitability, legal liability) . 
e be familiar with and able to use the accepted 
physical, chemical, biological, psychological etc. 
models or technical belief-system necessary for the 
role. 
f be familiar with legal determinants that affect 
choices made in the role. 
g have intellectual skills to make the logical 
inferences necessary to produce other views of 
reality, as required in the role (i e to produce 
geometrical, mathematical and other logical 
transformations of information using models and 
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belief-systems of (e). 
h be able to observe and record accurately important 
information from role situations. 
i have the motor-manual skills required to perform 
role functions (such as keyboard skills, drawing 
and freehand sketching skills, skills in use of 
hand-tools and machine tools, skills in operating 
plant). 
j have the interpersonal communication skills (oral, 
written, graphical, enactive) necessary to inform, 
or instruct, or motivate people with various levels 
of engineering technical understanding, ego when 
reporting to them, when making requests to them, 
when training, organising, leading or controlling 
them, when negotiating with them etc. 
k be able to extract role information and knowledge 
from communications . (oral, written, 
enactive) produced by other people. 
graphical, 
I know the plans and procedures usually used in the 
role, for example, plans or procedure. 
i for producing other plans (eg. for producing 
production erection or maintenance plans). 
ii for designing tools, machines, instruments, plant 
iii 
or production. 
for diagnosing faults in tools, machines etc. 
deviations from plans. 
iv for correcting faults or deviations from plans. 
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or 
m have correct beliefs about the system of roles of 
which he or she performs one, and about the layout 
and functions of the divisions or departments or 
sections of the organisation in which he or she is 
employed and with which he or she interacts. 
n have correct beliefs about the commercial, 
economic, social etc. environments of the employing 
organisation. 
o be able to weigh up available evidence, make 
decisions and arrange for the decisions to be 
executed. 
The above list is not claimed to be exhaustive but it 
could serve as a guide to analyse the information and skills 
required in a particular technician-engineer role. 
(From McCallion H - On Developing People for Technician 
Engineer Roles 1987) 
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A P PEN D I X E 
Training Requirements recommended for NZCE by EITB 
To become a Technician-Engineer, it is necessary to 
satisfy the examination and operational experience 
requirements for the award of a five stage New Zealand 
Certificate in Engineering (NZCE) as set out in the Handbook 
produced annually by the Authority for Advanced Vocational 
Awards (AAVA). 
A minimum of three years (6000 hours) training in 
operational situations is required. Without this, the trainee 
will not achieve the required balance between theoretical 
knowledge and practical training necessary to reach a level of 
competence expected of a Technician-Engineer. 
The EITB recommends that to become a Technician-Engineer 
(Meohanical), a trainee should study the formal subjects for 
the NZCE (Mechanical, Production, Power and Plant, Plastics, 
Aeronautics, Heating, Ventilation and Air Conditioning or Road 
Transport options), or the formal subjects for the NZCE in 
fire teohnology, and gain three years of practical/operational 
experience as follows: 
1 Not less than twelve months (2000 hours) of 
engineering workshop experience involving: 
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a the use of tools used in the industry; 
b the operation of machine tools and machine setting; 
c selection of materials and heat treatment; 
d preparation and extraction of information from 
engineering drawings; 
e the use of measuring instruments and inspection 
methods; 
f accident prevention. 
During this time the trainee should seek to develop 
skills in manipulating tools and instruments, in 
observing, measuring and interpreting information, 
in process planning, and in communicating 
operational information. 
2 A period of not less than twelve months (2000 
hours) gaining oper~tional experience with actual 
production processes and/or with the development 
and/or maintenanoe of production machines in a 
branoh of engineering partioularly related to the 
NZCE option being studied. The trainee should seek 
to develop skills in planning, diagnosing, and 
communioating 
information. 
technioal and/or operational 
3 A period of not less than six months (1000 hours) 
in one or a oombination of the following funotional 
areas. The activities performed should be relevant 
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to the NZCE option being studied and the skills 
developed should be relevant to the speoifio roles 
in whioh the trainee expeots to be employed after 
qualifying. Examples of speoifio roles are: 
Design (of product, prooess maohines, of tools or 
of materials handling systems, eto.) 
Estimating and tendering 
Budgeting and oost control 
Process planning 
Methods Engineering 
Plant Layout 
Materials planning, soheduling and oontrol 
Quality oontrol 
Maintenanoe (of maohines or of plant) 
Industrial safety 
Industrial relations 
Sales and marketing 
It should be emphasised that eaoh of the above 
roles involve knowledge of how to manage people in 
addition to knowledge of speoifio teohnioal 
prooedures. 
Therefore, during this time the trainee should seek 
to develop skills in supervising the aotivities of 
other people and to develop further skills in 
planning, designing, diagnosing, estimating, or 
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communicating technical and/or operational 
information depending upon the roles which they 
expect to fill after qualifying. 
(From N.Z. EITB The Training of Mechanical 
Technician Engineers) 
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A P PEN D I X . F 
Presented in this Appendix are Tables of job-analysis of 
technician-engineers using the Dacum approach. The Dacum 
charts have been developed by interviews conducted on 
technicians-engineers based on their activities at work. 
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TABLE F.l 
Functions: Manufacture of 
of firm General Household 
Electrical 
Equipments eg. 
Heaters, Toasters, 
Electrical Switches 
Job Title: Production 
Engineer 
Dept Engineering 
Report to: General Manager 
D UTI E S 
PRODUCTION 
PLANNING 
DEVELOPMENT 
OF WORK 
STANDARDS 
DJ::SIGN AND 
MANUFACTURE OF 
MACHINES AND 
TOOLS 
INVENTORY 
CONTROL 
I 
I 
Advise suitability 
of Product Design 
for production 
Analyse and record 
work eg. , Process 
Chart 
Assist in Charting 
Operations 
Make alterations 
to drawings 
and sketches 
Plan and Progress 
manufacture of 
fixture/tools 
-~~~~ ~~-~~ 
Set targets 
with sales on 
delivery dates 
T ASK S 
! 
Co-ordinate design I Determine optimum 
changes method of produ on 
operations 
Assist in c~lculatinE Assist in job rate 
operation t~me calculation 
I 
I 
Ad vi se tool room Assist in manufactur 
personnel On of tools/dies 
manufacture 
standard 
tool 
Su and mai n tain Supply and maintai 
st of in-house stock of 
manufa lured parts bought-out items 
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Determine production Investigate 
operation and percentage of 
sequence scrap produced 
I 
I 
I 
------
Implement neW and 
I 
altered .. ark 
standards 
I I I 
Help in commissionin Perform 
of tools & try-outs of 
machines new tools 
-------
-------
Control production Prepare data 
to attain daily base~ system 
targets for the move-
ment of stock 
-
-~~ 
IMPLEMENT 
TEST STANDARDS 
FOR MANUFACTURE 
& PROTOTYPE 
INVESTIGATE 
PROCESS FAULTS 
LAYOUT 
OF 
PLANT 
SOURCE 
NEH 
EQUIPMENT 
I 
, 
Specify Q. C. 
standards on 
manufactured terns 
Trace Process 
Faults 
Evaluate existing 
floor area of 
factory 
---------------
Evaluate usage 
of all existing 
equipment 
with design 
department 
I 
Rectify process 
faults 
I 
-
Determine size 
and type of 
machinery 
Check if 
equipments can be 
made in tool room 
I 
I 
! 
72 
ise vendors of Carry out tes t 
firms' Q. C. with pre-production 
standards samples 
, 
Advise on machine Devel optimum 
breakdowns metho of 
operation fo r 
selected jigs & tools 
Layout machinery Balance productio 
for flexibility lines for continous 
producton 
Advise on Advise on new Locate sources 
latest produccion test equipments of new 
mlc's eq u ipmen.t 
I 
-
TABLE F.2 
Functions: 
of Firm 
Manufacture of 
General 
Household 
Electrical 
uipments eg., 
ter • Toasters 
Electrical 
switches 
Job Title: Test Engineer 
Dept; Test Lab. 
Report to: Laboratory 
Manager 
D UTI E S 
INSPECT 
PROTOTYPE 
INSPECT 
PRODUCTION LINE 
AND BOUGHT OUT 
ITEMS 
CONDUCT 
RELIABILITY 
TEST 
PREPARE TEST 
DATA AND 
REPORTS 
Receive Prototype 
from design/sales 
department 
Check all wiring 
connections and 
mountings 
Receive samples 
from production 
line 
Assist in design 
of test rigs and 
fixtures 
Recommend test 
equipment 
requirement 
I 
Schedule test for 
prototype 
----
T ASK S 
Carry out visual Disassemble parts I 
inspection individually I 
on items 
Receive samples Test models as 
from per set sampling 
local/foreign plans 
Vendors 
Set up test Conduct test 
rigs and fixtures under actual 
working conditions 
I 
Prepare test Prepare test 
procedures for specifications 
prototypes for individual 
items 
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Check ratings for 
for voltage, power 
current 
Check models as 
per test 
specifications 
Conduct test 
under intensive 
working conditions 
Write reports 
of tests 
Check each 
individual componen 
for reliability 
Conduct test 
under accelerated 
working conditions 
t faults/ 
ons to 
Lab. Manager 
ANALYSE RESULTS 
A;.ID ASSIST IN 
FAULT FINDING 
LIAISE WITH 
PRODUCTION/DESIGN! 
Q. C. DEPT 
Record generated Ta bulate recorded 
data, values from re suIts from test 
tests in proper form 
Communicate result ve gest ns 
to production to design 
dept. dept. 
--
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Evaluate results Review and Devise Check and :e 
to make comparative test to find equipments 
study specific faults 
-
Communicate with Conduct tests Liaise with 
vendors on as requested by external research 
faults other departments laboratories 
TABLE F.3 
Functions: 
of Firm 
Job Title: 
Dept: 
Report to: 
Manufacture of 
General Household 
Electrical Equip-
ments eg., Heater, 
Toasters 
Design Engineer 
R&D 
Design Manager 
D UTI E S 
DESIGN 
OF 
PRODUCT 
DESIGN OF 
MACHINES 
AND TOOLS 
PURCHASE 
OF 
EQUIPMENTS 
MANAGEMENT 
OF 
DRAWING OFFICE 
I 
Receive suggestion, Evaluate all 
on product existing products 
required in the market 
P'·P"'· P'.,i.i""'1 Prepare a drawings model/prototype 
Sketch tool/ Prepare layout 
machine as per of individual 
requirement component 
Investigate faults Mod ify design 
occuring to of machine/tool 
tool/machine 
Identify require- Communicate with 
ments of required customers/regular 
equipments suppliers 
Use standard Develop a 
drawing office numbering system 
equipments for drawings 
Maintain Handbooks 
and Standards 
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T ASK S 
Evaluate Develop rough Use CAD/CAM 
requirements sketches for extensive 
to satisfy of new idea refinement 
customers 
I 
Assist in Evaluate model 
testing model for production 
and refine model 
I 
Prepare parts and Evalllate the usage Assist in 
material of hydraulic, tool/machine 
specifications pneumatic try-out 
controls 
I 
I 
Send purchase Evaluate Receive Orders 
orders, quotations and test samples 
requisitions 
, 
File master File Media Retrieve drawings 
drawings materials and materials 
I 
I 
PREPARATION 
OF 
FINAL DRAIHNGS 
LIAISON WITH 
OTHER 
DEPARTMENTS 
Produce Layout 
Drawings 
Evaluate test 
rts from 
Q. Department 
Draw detailed 
Drawings 
I 
I 
Set up tolerance 
standards for 
manufacture 
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Write details Make assembly Check drawings 
and drawings for completeness 
specifications and accuracy 
Assist in fault Assist in tool/ Assist i.n tool/ 
finding during fixture manufacture machine try-out 
manufacture 
TABLE F.4 
Functions: 
of firm 
Design and Produce 
one-off special 
purpose equipments 
Job Title: Design Engineer 
Dept: Design 
D UTI E S 
DESIGN OF 
MACHINES AND 
TOOLS 
Detail jigs and 
fixtures 
Investigate faults 
occuring to tool 
and machine 
T ASK S 
) Sketch tooIS,jigS.1 Prepare parts and I Evaluate the Assist in tool and 
fixtures as per I material usage of various machine built up 
requirements specifications controls 
Modify machine 
and tool 
design 
I 
Report to: Engineering Manager--------------------------------------------------------------------------------------~------------------------------------------------------------
PURCHASE 
OF 
EQUIPMENT 
MANAGEMENT 
OF 
DRAWING 
OFFICE 
PREPARATION OF 
FINAL DRAWINGS 
Identify require-
ments of required 
equipments 
Use standard 
drawing office 
equipment 
Maintain handbooks 
and standards 
Draw Layout 
Drawings 
Communicate with 
customers/regular 
suppliers 
i 
1 Develop a numberin~ 
, tern for 
Draw Detailed 
Drawings 
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Send purchase Evaluate Receive orders 
orders and quotations and 
requisitions test samples 
File Master File Media Retrieve drawings 
drawings materials and materials 
I 
-
Write Details Make Assy. CheckDrawings for 
and Drawings completeness and 
Specifications accuracy 
LIAISE WITH 
OTHER 
DEPARTMENTS 
Set up tolerance 
standards for 
manufacture 
Assist in fault 
finding during 
manufacture 
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Assist 
machine 
in tool or Prepare maintenance 
try-out manuals 
-- ----........ -----
Table F.S 
Functions: 
of firm 
Design and Produce 
one-off special 
purpose equipment 
Job Title: Project Engineer 
Dept: Projects 
Report to: Engineering 
Manager 
D TIE S 
SET TARGETS 
AND DELIVERY 
DATES OF PRODUCT 
PRODUCTION 
PLANNING 
DESIGN AND 
MANUFACTURE 
MACHINES AND TOOLS 
INSTALLATION 
OF 
INSTRUMENTATION 
SYSTEM 
Set target dates 
with customers on 
delivery of items 
I Determine optimum 
I 
method of 
production operation 
I 
, 
Prepare Production I 
in formation! 
sheets managemenl 
as requested 
Advise tool room 
personnel on 
manufacture 
Determine and give 
advice on 
instrumentation 
requirements 
Liaise ,dth 
inspectors 
T ASK S 
Supply and maintain! Supply and maintair 
stock of in-house 
manufactured 
Determine 
production 
operation and 
sequence 
Assist in 
manufacture 
of tools/dies 
items 
Purchase 
instrumentation 
equipments 
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stock of bought-out 
vendor items 
Investigate 
percent of scra 
produc ,analyse 
and record work 
Plan and monitor 
manufacture of 
fixtures/tools 
Install 
instrumentation 
equipments 
Control progress 
of production to 
meet scheduled 
target 
Enter jobs onto 
computer 
Perform 
of new 
Maintain 
instrumentation 
equipment 
Check material 
list and assess 
implication for 
production schedule 
machine 
design of 
-s or 
Identify and 
rectify faults in 
instrumentation 
systems 
i 
LIAISE WITH 
DESIGN OFFICE 
COMNISSIONING 
SOURCING OF 
EQU[PMENT 
[MPLEMENT TEST 
STANDARDS FOR 
NANUFACTURE AND 
FOR VENDOR ITEMS 
Advise design 
dept. in the 
eparation of 
ayout of drawings 
Ensure safety of 
equipment in 
transport and 
shipping 
Find sources of 
instrumentation 
and control 
equipments 
I 
S Q.C.Stds. 
on ted 
"ork 
Assist in prepar~ Carry out specificl 
mf " g.",~ mmdifi"'im' ,m 
assembly draw~ng existing 
production drawing 
Use test Investigate and 
equipments on resolve customer 
site problems 
Evaluate e Advise on new 
of all exist ng test equipments 
equipments 
I 
Decide on toleranc Carry out test 
with design dept. with 
and vendor pr oduction 
samp 
80 
Compile material 
and part list 
Estimate length of Train 
time and number customers personne: 
of staff required 
for installation 
Locate sources Identify and 
for proprietory negotiate with 
items vendors 
Assist in the 
preparation of 
maintenance 
manual 
---
Trace Process Rectify Process Advice on machine Develop optimum 
faults faults breakdowns method of 
operation for 
INVESTIGATE 
selected jigs and tools I 
PROCESS FAULTS I 
en 
Table F.6 
Functions: 
of firm 
Design and supply 
of cable climbers 
and material 
handling 
equipment 
Job title: Project Engineer 
Dept: Engineering 
Report to: Project Manager 
D UTI E S 
CHECK QUOTATION 
I
· FOR PRODUCT 
SALE 
MODIFY STANDARD 
PRODUCTS TO MEET 
CUSTOMER REQUIRE-
MENTS 
IMPLEMENT TEST 
STANDARDS FOR 
IN-HOUSE/CONTRACT 
WORK 
LIAISE WITH 
VARIOUS 
DEPARTMENTS 
I 
Receive contracts 
from Manager 
Place orders on 
work and sub--contracto 
to commence work 
I 
I 
Study details of 
customer require-
ments 
Investigate f or new, 
product develop-
ment in market 
--
Specify quality 
standards on 
sub-contracted 
work 
Attend contract 
meetings to clarif 
details of system 
Clarify details 
of customers 
enquiry 
j 
I 
Obtain necessary 
I technical data 
from customers I 
I 
Notify changes in 
technical data to 
sub-contractors 
Attend to I 
customers queries I 
and complaints 
promptly I 
82 
T ASK S 
Verify equipment Check feasibilty Prepare all J 
offered is of delivery dates relevant engineering 
appropriate to with production drawings and 
customers and sub-contracton document for 
rea irement Tlroiect 
I 
I 
Produce sketches Send final Prepare operating 
of system for drawings to instructions for 
Design office customers for the system with 
approval Design dept. 
I 
Carry out test on Ensure quality Participate in 
sub-contractors of in-house items trial run of 
place before entire system on 
accepting delivery customers' site 
sa 1 e s I Arrange for Explain operation Liaise with 
customers to of equipment and service 
f or I visit company to customers spares and 
maintenance 
COMMISSION 
PRODUCTS 
Ensure safety 
during shipping 
and transportation 
Organise team 
to install system 
on site 
I 
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Make arrangements A Eor spares Train customers 
to rectify faults 0 r personnel on the 
in system !."equirements use of system 
Table F.7 
Functions: 
of firm 
Manufacture and 
y 
ustrial and 
House-hold Air 
Conditioning 
Equipments 
Job title: Sales Engineer 
Dept: Sales 
Report to: General Manager 
D UTI E S 
SELL 
PRODUCTS 
SERVICE 
PRODUCTS 
ESTIMATING 
AND 
COSTING 
PLANNING 
OF 
CONTRACTS 
~------
up to date 
new products 
and developments 
Maintain after 
sales contact with 
custpmers 
,----
Give guidance and 
training to 
customer personnel 
Compile budget/ 
cost for projects 
I 
Secure T('quests 
for tenders 
Ensure delivery 
dates are kept in 
supply of 
equipment 
T ASK S 
Participate in Advise customers Supply technical Obtain information 
sales meetin to on suitable equip- information on market trends 
romote app ication ment to meet relevant to sales 
existing spcifications 
nr(')iI"rr~ 
su~ervise installationl Investigate Organise spare field 
Keep contact with parts work on site operating 
agencies, dis- distribution condition of 
tributors of a,ld queries equipments 
company products 
~~ Establish cost to Investigate the Assist in the 
Arrange preparatio meet customers feasibility of control of 
,f 'P"ifi"'i'::; I 'p"ifi,,'i," sub-contracting accounting aspects mater~als of ~tems and decide on work of contracts 
selling price 
-_._._ .. _ .. _ .. _ ..................... -----
Prepare contract Investigate method~ Liaise between 
Submit tenders letters used in choosing customers and 
and quote delivery particular engineering dept-
dates equipments on design and 
applicution 
n,-"hlpmc: 
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Investigate supplier Remain aware of Compare cost of Provide quality Establish stock 
location and various suppliers each supplier specifications level and control 
reliability range of products for the p r,'d u c t s on bought-out bou"ht-out j ::emS 
PURCHASING items 
Establish factory I 
I I 
ly ems 
I 
reco s 
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Table F.8 
Function: 
of firm 
Manufacture 
Automobile 
Components eg., 
Mufflers, Exhaust 
Job Title: Maintenance Foreman 
Dept; Engineering 
Report to: Plant Manager 
D UTI E S 
INVESTIGATE 
FAULTS 
1-
SCHEDULE 
MAINTENANCE 
COMMISSIONING 
AND 
INSTALLATION 
CONTROL INVENTORY 
OF SPARES 
AND TOOLS 
Locate faults in 
machines and 
equipments 
I 
Use correct 
snecifications 
~ePlaced parts 
Devise schedule fo 
preventive 
maintenance 
Keep maintenance 
records for 
reference 
Help in installation 
of new equipments 
and machines 
---
-----
Assist in 
re-Iocation of 
plant and 
equipment 
Maintain stock 
of necessary 
spares 
Analysis cause of 
faults 
Estimate main~e 
and overhaul cost 
of each breakdown 
Follow procedures 
as laid down by 
manufacturers for 
equipment 
! 
I Maintain supply 
of lubricants and 
oil 
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T A S K.~ ______ ~ ______________ -' ________________ I 
Prepare fault ! analysis check 
list for routine 
breakdown 
Conduct test and 
trial run on 
newly commissioned 
equipments 
---
Ensure proper 
usage of 
maintenance tools 
Select correct Identify damaged 
maintenance tools parts 
,--
Prepare time Select efficient 
sheets for each way of attending 
work to breakdowns 
Ensure safe working I Help in the 
calibration of 
equil'.rnen-::s 
conditions of 
equipments 
---
Maintain saf e Implement e f f icien I 
storage of spares, delivery of 
tools and spares 
lubricants 
rSOb - CO"",", Ensure plant and Give initial Report on Discuss wLth 
uq,ent repair equipment instruction on recurring plant machine tool 
I works compliance with operation of and equipment deSigners on 
ORGANISE factory 
machine to failure to Naintenance 
HAINTENANCE re llati n 
trainees management implLcations 
DEPARnlENT 
Assist in investi-
gation of acciden 
involving plant 
and equipment 
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Table F.9 
Funct.ion: Manufacture 
of firm Automobile 
Components and 
Parts ego , Spring, 
Seats 
Job Title: Industrial Engineer 
Dept: Production 
Report to: Operations Manager 
D UTI E S 
LAYOUT OF 
PLANT 
PROCESS 
PLANNING 
DESIGN AND 
PLANNING OF 
WORK 
MANAGE 
MATERIAL 
HANDLING 
SYSTEM 
I 
I 
Evaluate existing 
floor area of 
factory 
Determine 
production operation 
and sequence 
Check time ~lloted 
for particular 
operations 
Design work layout 
in accordance with 
good ergonomic 
principles 
Select material 
handling equipment 
relative to 
plant layout 
Determine t pe and 
size of ery 
required 
Select machines 
or equipments 
Stud drawings and 
br operations 
down to elements 
Investigate use of 
hoists, conveyors, 
overhead cranes 
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T ASK S 
Layout machinery 
for flexibility 
Investigate 
process problems 
Determine standard 
time for 
operations from 
elemental time 
I 
Implement safe 
handling pro-
cedures and mini-
mise movement of 
! materials 
I 
Balancing line for 
continous 
production 
Develop safe and 
optimum method 
of operation 
sequence 
Revise master 
planning sheet 
to show standard 
time 
Development of 
storage design 
for materials 
Assist in re-sitin 
part of prodc~tion 
llne 
Design jigs and 
and special 
ts as per 
Allocate and dis-
tribute labour as 
per production 
requirements 
Prepare maintenance 
schedule for 
material handling 
equipments 
AUTOMATE 
PLANT 
MANAGE 
INDUSTRIAL LABOUR 
RELATIONS 
Ivestigate use of 
automated weldine 
equipments and 
robots 
Use of factory 
rules and acts 
---
Report on 
advan of 
automat equip-
ments to manage-
mAn 
I Assist in solving 
union problems 
I 
139 
Provide safety Implement the use 
standards for use of computers in 
of automated data processing 
equipments and analysis 
Investigate bonus Use job evaluation Implement merit 
queries raised by for employees rating of 
operators employees 
I 
----
Table F. 10 
Functions: 
of firm 
Job title: 
Dept: 
Report to: 
Design and 
manufacture of 
industrial and 
house-hold 
electrical item 
eg .• Lightings, 
motors 
Production 
Engineer 
Production 
Engineering 
Manager 
D UTI E S 
DESIGN OF TOOLS 
AND 
HACHINES 
SOURCE NEW 
EQUIPMENTS 
CONTROL 
QUALITY 
INSTALL AND 
COMHl SSION 
PRODUCTION PLANT 
Sketch tool as Prepare onent 
per requirements and mat 
specifications 
Evaluate eQUiPmenJ Identify sUPPliersl 
available in the I with proper range I 
market of equipments 
I 
I 
Implement t'est Ensure quality 
standards in standards of 
production line bought out items 
Install N.C. Prepare and test 
machines production 
try-outs of N. C. 
machines 
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T ASK S 
Assist tool room Assist in tool I Investigate faults 
personnel on machine try-outs 
interpreting 
I drawings 
I 
I 
I 
Compare equ Negotiate on price Fix delivery dates 
ments of val' and technical and spares for 
suppliers on specifications machines 
costlca ityl required 
reliability 
Organise quality Honitor rejects Evaluate and keep 
circles and scrap in records of test 
manufacture reports 
faults Implement safe Help in the 
method of programming of 
of N.C. N.C.machines 
LIAISE WITH 
OTHER 
DEPARTHENTS 
I 
Liaise 
dept- on 
product 
with design 
new 
development 
Supply details 
tolerance and 
capacity of 
machines 
I 
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on Liaise with Co-ordinate with 
maintenace on planning depart-
breakdown ment on job 
of machine allotmerlt arld 
seouencing 
J 
---
Table F.ll 
Functions: 
of firm 
Job title: 
Supply of 
Compressors, 
Hotors 
Service Engineer 
Dept: Service 
Report to: Service Manager 
D UTI E S 
INVES:-l 
DEFECTS 
AND CLAUIS 
TEST AND 
SERVICE 
PRODUCTS 
SUPPLY AFTER 
SALES SERVICE 
SUPPLY SERVJCE 
TO 
RETAILERS 
Investigate a As 
variety of claims di 
on company's of 
sist in the 
agnostic tests 
equipments 
product 
Provide feed-backs 
to various 
departments 
concerning faults 
Assist in 
installation of 
equipment on site 
Contact and advise 
customers on 
breakdowns 
Assist retailers 
on company's 
system of 
operation 
Organise test run 
On site 
, 
Arrange for spares 
to rectify 
breakdowns 
Diagn r,se faults 
and determine 
warranty action 
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! 
I 
I , 
I 
I 
I 
I 
I 
Use of electronic Process warranty Prepare report on 
tes'[ing equip- claims for investigation of 
ments for faulty equipments faults 
diagnostic test 
! 
Analyse faults Perform service to Investigate 
and damages re-instate different methods 
equipment of repairing 
I 
-
Prepare service Prepare report on 
manual for distribution of 
equipment spares 
Train retailer Assist in Recommend optimum 
personnel on presentation in stock levels at 
servicing retailers retailers place 
showroom 
1-
INFORM RETAILERS 
AND CUSTOMERS 
ABOUT PRODUCT 
~'"""" 0"'""" for company's 
product range 
Prepare cut-away 
models for 
presentation 
93 
Gi 
de 
re 
ve practical 
monstration to 
tailers fitters 
Give ad\! ice on Answer queries 
correct tools and relating to 
handling while breakdown 
servicing installation 
Table F.12 
Functions: 
of firm 
Job title: 
Dept: 
Report to: 
Hanufacture 
of Electronic 
Devices 
Quality Assurance 
Technician 
Quality Control 
Quality Control 
Hanager 
D UTI E S 
INSPECT RANDOM 
SAMPLES FROH 
PRODUCTION LINE 
INSPECT RPOCESS 
EQUIPMENT FOR 
CORRECT OPERATION 
INSPECT QUALITY 
OF PRODUCTION 
LINE ITEMS 
INITIATE ACTION 
FOR FAULTY 
EQUIPHENTS 
Implement specified 
procedures for 
sampling from line 
Carry out daily 
inspection against 
specification 
sheet 
Ensure safe 
working environ-
ment for machine 
Carry out audit 
check on process 
control point 
Make decisiono: 
about seriousness 
of eauipment 
faults 
Prepare check list 
for each item 
for inspection 
Calibrate equip-
ments as per 
standards 
Report result of 
audit check to 
supervisor 
Plan action 
required for 
faulty equ~pments 
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T ASK S 
Check items as 
per specifications 
Conduct test run 
after repair and 
calibration 
Issue rejection 
notice to 
unsatisfactory 
items 
Inform Production 
department on 
faulty equipments 
I 
Use process contro 
sampling plan 
to select items 
Ensure periodical 
maintenance of 
equipment 
Record details 
of all inspection 
on line 
Check inspection 
records of batch 
before breakdown 
I 
Keep records of 
inspection 
Check handling 
operations and 
cleanliness of 
machines 
Analyse areas 
where rejects 
occur 
I 
I 
I 
I 
I 
ANALYSE 
RESULTS 
Record data, values 
generated from 
inspection 
T3.bulate recorded 
results in 
p,oper form 
I 
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Evaluate results Review and devise Prepare report on 
to make compara- new inspection quality of 
tive study methods products to 
management 
Table F.13 
Functions: 
of firm 
Job title: 
Design and 
Honufacture 
Electronic Items 
Instrumentation 
Technician 
Dept: Engineering 
Laboratory 
Report to: Development 
Manager 
D TIE S 
GIVE ADVICE 
ON INSTRUMENTATION 
REQUIREMENTS 
PURCHASE 
INSTRUMENTATION 
EQUIPMENT 
INSTALL 
INSTRUMENTATION 
EQUIPMENT 
MAINTAIN 
INSTRUMENT A TION 
EQUIPMENT 
I 
Receive enquiry 
from development 
engineer 
Receive requests 
from Engineering 
Department 
Organise 
installation 
schedule 
Participate in 
trial runs 
Receive requests 
instrument 
malfunction 
on 
Organise maintenanCE 
schedule for 
equipment 
Discuss problems 
and determine 
instrumentation 
requirement 
Specify equipment 
to meet 
requirements 
Understand details 
of suppliers 
installation items 
Examine equipment 
to analyse 
faults 
I 
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I 
I 
I 
! 
T ASK S 
Install on plant 
equipments which 
exists 
Complete order 
forms and pass to 
Pass details of 
large jobs to 
design dept. for 
panel drawings 
Remove faulty 
equipments 
to workshop 
Liaise with 
suppliers for 
new equipmenls 
Receive panels Check system for 
from suppliers efficient working 
Return faulty Re-install 
equ to repaired 
ers or call equipment 
service 
! 
I~"i" MM".,", Review literature Write reports on Keep track of on the use of and suggest suggested latest 
ADVISE MANAGEMENT instrumentation instrument 
instrument instrumentation 
ON THE USE application 
application in market 
OF PRODUCTION I 
INSTRUMENTAT ION 
----
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Table F.14 
Functions: 
of firm 
and 
ture of 
Sheet Metal Items 
Job Title: Planning Technici 
Dept: Production PI 
and Control 
Report to: Production Manager 
D UTI EST ASK S 
SCHEDULE JOBS 
ONTO CONPUTER 
ASSESS INPLICATIONS 
FOR PRODUCTION 
SCHEDULE 
SCHEDULE FOR 
BOUGHT-OUT 
HATERIALS 
Receive request An 
from sales engineer de 
for a delivery date co 
for customers co 
alyse system 
termine work 
ntent in 
mponent parts 
anJ 
Communicate delivery 
dates to sales 
department 
Receive details of 
order from various 
departments 
Check feasibility 
of mat.erial list 
from materials 
department 
Receive bought-out 
material requisition 
form if date· 
changes 
Receive unit 
planning schedule 
from management 
I 
Modify production 
schedule if 
necessary 
Make amendments 
to material 
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Estimate time 
required by 
bought-out items 
Complete planning 
sheets giving 
details of time 
required for 
deSign 
Amend entries to 
computer 
Pass material 
requsition form 
to buyer 
i 
Check availability Study production 
of irregular control schedule 
stock items to determjne 
start of .'ork 
Enter planning 
schedule onto 
computer terminals 
Submit materials 
list to various 
departments 
---------
------
Revise production 
schedule if item 
cannot be 
obtained 
PREPARE REPORTS 
FOR MANAGENENT 
Prepare contracts 
completion sheet 
Compile overdue 
export list 
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List outstanding Write reports On 
miscellaneous complete ro-
job duction p for 
month 
I 
Table F.IS 
Assembly of cars, 
D UTI E S 
MANUFACTURE 
AND DESIGN 
TOOL 
Determine tooling 
requirement as per 
component part 
Estimate cost and 
material for tooling 
Prepare tool 
drawing ske 
Supervise and 
ess check 
tool 
T ASK S 
re tooling Make alter a t.ion s Use of tool 
ule and to existing records and 
method of tooling charted tool 
manufacture arrangements drawings 
Functions: 
of firm and Light Commerciel·------------------------------------------------------------------------------------------------------------------------------------------
Vehicles 
Job Title: Production Engineer 
Dept: Production 
Report to: Production Manager PROCESS 
PLANNING 
PRODUCTION 
PLANNING 
SUPERVISE 
PRESS SHOP 
Sequence assembly 
drawings 
Develop optimum 
method of 
operations for 
machines 
Advise purchase 
department on 
bought-out items 
Maintain production 
targets on number 
of vehicles 
required 
Select machine 
tools used in 
stamping 
-------
I 
Calculate time 
allotment for 
assembly operations 
Plan for process 
faults 
I 
Organise parts I 
inventory and I 
supply from local 
vendors and imports 
Determine 
operations 
in press shop 
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I 
I 
I 
Translate 
planning sheets 
and assembly 
drawings to 
shop orders 
Allocate part 
numbers for 
drawings and 
sub-assemblies 
-----
Determine labour 
requirements 
! Carry out rate calculation per 
component 
Dev 
proc for 
stOCking 
Administer safety 
precautions in 
press shop 
Verify capacity 
and capability 
of machine tools 
Organise supply 
of parts to 
assembly lines 
SUPERVISE 
ASSEMBLY AND 
PAINT SHOP 
CONTROL 
QUALITY 
Supervise work 
force in assembly 
and paint shop 
Establish control 
over reject rates 
and scrap 
Follow progress of 
assembly operations 
in shops 
Organise Q.C. 
circles 
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Determine trimming Balance production Establish safety 
and fnishing line for standards on 
standards on car continous handling machines 
bodies production and hazardous 
'-"c.u~'-u~'" 
Inform vendors Develop methods 
of company's to reduce scraps 
quality standards and rejects 
A P PEN D I X G 
Presented in this Appendix are Tables of task analysis 
which have been prepared to identify the skills and knowledge 
required by technician-engineers in doing the various tasks 
that have been compiled in the Dacum charts. It also links 
the knowledge and skills 
NZCE syllabi from which 
to topics 
they may 
in 
be 
the subjects for 
obtained. The task 
analysis is shown for the first three occupational roles in 
Appendix F and the syllabi for the NZCE mechanical and 
production courses are also shown here. 
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A 
B 
TASK ANALYSIS 
Job Title PRODUCTION ENGINEER 
Duty (1) PRODUCTION PLANNING 
Tasks (A) ADVISE SUITABILITY OF PRODUCT DESIGN FOR PRODUCTION 
(B) CO-ORDINATE IN DESIGN CHANGES 
In performing these task the PRODUCTION ENGINEER will need to 
TABLE G.l 
COMPLETE THESE STEPS/SKILLS KNOW THE FOLLOWING EXHIBIT THESE ATTITUDES 
1. Check drawing for 
completeness 
2. Produce detail drawings, 
if job is complex 
3. Complete sub-assembly, 
material list & 
information 
1. Change tolerance to suit 
production 
2. Change design to suit 
existing M/C & fixture 
3. Change design to suit 
safety in manufacture 
Understand of all drawing 
details 
Good draughting skills 
Fill in all technical details, 
symbols, dimensioning etc. 
IS tolerance standards 
Capacity & capability of all 
machines in fact'ory 
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Clarity & neatness 
Safety concern 
N.Z.C.E. SYLLABUS 
Topics and subjects relevant 
to the tasks 
*Freehand 
Sketching 
*Assernbly 
Drawing 
*Dimensioning 
Mechanical 
Drawing 
(3116) 
*Limits & fits Mechanical 
*Production 
Tooling 
*Production 
Planning 
Drawing 
(3116) 
} 
Production 
Planning & 
Tooling 
(5280) 
c 
D 
Job Title: PRODUCTION ENGINEER 
PRODUCTION PLANNING 
TASK ANALYSIS 
Duty 
Tasks (C) DETERMINE OPTIMUM METHOD OF PRODUCTION OPERATION 
(D) DETERMINE PRODUCTION OPERATION & SEQUENCE 
In performing these task the PRODUCTION ENGINEER will need to 
COMPLETE THESE STEPS/SKILLS 
1. Idea of existing machine 
availabili ty 
2. Idea of age, capacity of 
each machine 
3. Idea of accuracy 
involved in each 
machine 
1. Select the appropriate 
M/C 
2. Balance the line for 
production 
3. Fix operation time for 
each machine 
KNOW THE FOLLOWING 
Quality of procucts that is 
manufactured 
Operation of all machines 
in factory 
No. of produc,ts on line at 
one time 
Sequencing of machines 
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EXHIBIT THESE ATTITUDES 
N.Z.C.E. SYLLABUS 
Topics and subjects relevant 
to the tasks 
,*Process 
Selection 
*Process 
Selection 
*Process 
Selection 
'*Production 
Process & 
Layout 
*Production 
Control 
Scheduling 
Manufacturing 
Technology 
(.4144 ) 
Production 
Planning & 
Tooling 
(5208) 
E 
F 
TASK ANALYSIS 
Job Title PRODUCTION ENGINEER 
Duty PRODUCTION PLANNING 
Tasks (El INVESTIGATE PERCENTAGE SCRAP PRODUCED 
F) ANALYSE & RECORD WORK 
In performing these task the PRODUCTION ENGINEER will need to 
COMPLETE THESE STEPS/SKILLS 
1. Investigate quality of 
items produced 
2. Investigate for smooth 
operation 
3. Check for % scrap 
1. Check load schedule chart 
2. Check process chart 
3. Check routine production 
& rejection records 
KNOW THE FOLLOWING 
Evaluate quality standards 
& do audit checks 
Using alternative machine or 
•• thod 
Ways of calculating UCL & LCL, 
mean 
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EXHIBIT THESE ATTITUDES 
N.Z.C.E. SYLLABUS 
Topics and subjects relevant 
to the tasks 
*Quality audit Quality 
*Production 
Process 
& Layout 
*Production 
Planning 
*Production 
Control 
*Production 
Processes 
Assurance & 
Engineering 
Measurement (5209) 
Production 
Planning & 
Tooling (5208) 
Production 
Planning & Tooling 
(5208) 
A· 
B 
TASK ANALYSIS 
Job Title PRODUCTION ENGINEER 
Duty (2) DEVELOPMENT OF WORK STANDARDS 
Tasks (A) ASSIST IN CHARTING OPERATIONS 
(B) ASSIST IN CALCULATING OPERATION TIME 
In performing these task the PRODUCTION ENGINEER will need to 
COMPLETE THESE STEPS/SKILLS 
1. Explain to work study 
engineer the sequence of 
operation 
2. Write operation cycle 
sheet for a project 
3. Write operation 
instructions for each 
machine 
1. Receive request from 
charge hand to check time 
allocation for a 
particular job 
2. See quantity of job 
involved 
3. Check operation to see 
the human capacity &. 
comfort 
KNOW THE FOLLOWING 
All machining operations 
involved 
Proper usage of all M/C's 
Know if job is one-off or 
produced in batch 
Efficient way evaluating 
human productivity 
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EXHIBIT THESE ATTITUDES 
Safety Concern 
N.Z.C.E. SYLLABUS 
Topics and subjects relevant 
to the tasks 
*Production 
Control 
(Production 
Scheduling) 
*Production 
Process 
Production 
Planning &. 
Tooling 
(5208) 
Industrial 
Productivity 
*Method StUdY] 
*Work (5191) 
Measurement 
C 
D 
TASK ANALYSIS 
Job Title PRODUCTION ENGINEER 
DEVELOPMENT OF WORK STANDARDS 
(C) ASSIST IN JOB RATE CALCULATION 
(D) IMPLEMENT NEW & ALTERED WORK STANDARDS 
In performing these task the PRODUCTION ENGINEER will need to 
COMPLETE THESE STEPS/SKILLS 
1. Determine quantity of 
each product required 
2. 
3. 
Determine target 
quantity at set date 
Rate operators for 
efficiency 
4. Help in average bonus 
calculations 
1. 
2. 
Investigate bottle 
necks at line 
Relocate arrangements 
3. Implement new techniques 
KNOW THE FOLLOWING 
Synchronize production with 
sales target 
Factors affecting skill, 
speed & accuracy 
Reasons causing the faults 
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EXHIBIT THESE ATTITUDES 
N.Z.C.E. SYLLABUS 
Topics and subjects relevant 
to the tasks 
*Production 
Control 
Production 
Planning & 
Tooling 
(5208) 
"'Work 
measurement 
tManagement 
Services 
} 
Industrial 
Productivity 
(5191) 
"'Management 1 
Controls 
*Methods Stud3 
Industrial 
Productivity 
(5191) 
A 
B 
TASK ANALYSIS 
Job Title PRODUCTION ENGINEER 
Duty (3) DESIGN &.·MANUFACTURING OF MACHINES & TOOLS 
Tasks (A) MAKE ALTERATIONS TO DRAWINGS &. SKETCHES 
(B) ADVISE TOOL ROOM PERSONNEL ON MANUFACTURE 
In performing these task the PRODUCTION ENGINEER will need to 
COMPLETE THESE STEPS/SKILLS 
1. Make rough sketches of 
ideas 
2. Assist tool draughtsman 
in preparation of 
layout drawings 
3. Produce alternative 
design for a selected 
component by different 
method of manufacture 
4. Prepare assembly, 
drawings, detail 
drawings 
5. Prepare part list, 
material, specifications 
etc. 
1. Assisting in explanation 
of drawings 
2. Assist in choosing 
control circuitary 
KNOW THE FOLLOWING 
Good interpretation of 
drawings 
Knowledge of various 
manufacturing methods 
Various components in the 
assembly 
Functioning of each part 
Various 'operation of 
pneumatic, hydraulic systems 
EXHIBIT THESE ATTITUDES 
3. Assist in employing 
design specification 
Design &. operation criteria Safety 
for various electrical 
appliances 
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N.Z.C.E. SYLLABUS 
Topics and subjects relevant 
to the tasks 
*Freehand 
sketches 
*Assembly 
Drawings 
*Production 
Tooling 
} 
*Product 
Planning(Detail 
Drawing Bill 
of materials 
parts list) 
*Drawing 
Interpretation 
*Production 
Machines 
"'Design &. 
Selection 
*Design 
} 
Mechanical 
Drawing 
( 3116) 
Production 
Planning &. 
Tooling (5208) 
Production 
Planning &. 
Tooling (5208) 
Mechanical 
Drawing (3116) 
Production 
Machines 
(5210) 
Engineering 
Design 
(5201) 
C 
D 
E 
TASK ANALYSIS 
PRODUCTION ENGINEER Job Title 
Duty 
Tasks 
DESIGN & MANUFACTURE OF MACHINES & TOOLS 
(C) ASSIST IN MANUFACTURE OF TOOLS/DIES 
(D) HELP IN COMMISSIONING OF TOOLS & M/C'S 
(E) PERFORM TRY-OUTS OF NEW TOOLS 
In performing these task the PRODUCTION ENGINEER will need to 
COMPLETE THESE STEPS/SKILLS 
1. Investigate different 
methods of manufacture 
2. Suggest alternative 
machining 
1- Prepare foundation for 
machine 
2. Help in installing Y/C 
1. Check for smooth 
working condition of 
machine 
2. Check quantity of 
pre-production samples 
3. Check for accuracy & 
settings 
KNOW THE FOLLOWING 
All manufacturing methods 
Different forms of machining 
Employing different mixes 
& materials used 
Follow instruction manuals & 
use basic tools 
Locate noise, vibration 
over-heating etc. 
Inspection methods 
Calibration of machines & 
instruments 
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EXHIBIT THESE ATTITUDES 
Safety concern of environment 
N.Z.C.E. SYLLABUS 
Topics and subjects relevant 
to the tasks 
*Primary & 
Contributory 
Process 
*Forming 
machines 
*Process 
Capabili ty & 
Control 
*Accuracy & 
Re liabi Ii ty 
Manufacturing 
Technology 
(4144) 
Production 
Machines 
(5210) 
Quali ty 
Assurance & 
Engineering 
Measurement 
(5209) 
Production 
Machines 
(5210) 
F 
G 
TASK ANALYSIS 
PRODUCTION ENGINEER Job Title 
Duty 
Tasks 
DESIGN & MANUFACTURE OF MACHINES & TOOLS 
(F) PLAN & PROGRESS ~~NUFACTURE OF FIXTURE/TOOLS 
(G) RE-DESIGN STANDARD MACHINE TOOL 
In performing these task the PRODUCTION ENGINEER will need to 
COMPLETE THESE STEPS/SKILLS 
1. Charts out target dates 
for the completion of 
each section 
2. See that all required 
supplies are present 
3. Keep routine check on 
progress 
1. 
2. 
Try to provide better 
handling in production 
Re-model machine for 
other use 
3. Salvage parts from 
machines that can be 
used elsewhere 
KNOW THE FOLLOWING 
Approximate time required for 
completion of each section 
Keep regular supplies from 
vendors 
Implement own ideas &. 
incorporate them in machine 
Knowledge of all working 
combination of machines 
Working, use, capability on 
each individual part, ego 
motor, hydraulic'arm, etc. 
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EXHIBIT THESE ATTITUDES 
Good awareness of all 
machines 
N.Z.C.E. SYLLABUS 
Topics and subjects relevant 
to the tasks 
*Production 
Tooling 
*Processing 
P~anning 
:l:Production } 
Process & 
Layout 
*Production 
Tooling 
*Production 
Machines 
Production 
Planning &. 
Tooling (5208) 
Production 
Planning &. 
Tooling 
(5208) 
Production 
Machines 
(5210) 
A 
B 
TASK ANALYSIS 
Job Title PRODUCTION ENGINEER 
Duty (4) INVENTORY CONTROL 
Tasks (A) SET TARGETS WITH SALES ON DELIVERY DATES 
(B) SUPPLY & MAINTAIN STOCK OF IN-HOUSE MANUFACTURING PARTS 
In performing these task the PRODUCTION ENGINEER will need to 
COMPLETE THESE STEPS/SKILLS 
1. Receive details of 
orders from sales 
department 
Z. Communicate existing 
capacity, labour &. MIC 
breakdown 
3. Pass written or verbal 
estimates of delivery 
dates to sales team 
L 
2. 
Check for each 
component on the line 
to be made 
Check for quantity of 
sub-assemblys made 
3. Check with existing 
stock for spare parts 
4. Check for the 
production of optimum 
batch size 
KNOW THE FOLLOWING 
General shop-floor management 
Full information on the 
availability of 'stock &. the 
consumption of each 
Full information on the 
availability of stock & the 
consumption of each 
Full information on the 
availability of stock & the 
consumption of each 
Calculation of quantity to be 
approved 
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EXHIBIT THESE ATTITUDES 
Communication skill 
N.Z.C.E. SYLLABUS 
Topics and subjects relevant 
to the tasks 
,*Product 
Planning 
Production 
Planning & 
Tooling 
(5208) 
*Methods Study 
(Supervision, Industrial 
control of Productivity 
meeting) (5191) 
:tProduction 
Control 
"'Production 
Process 
} 
Production 
Planning &, 
Tooling'(5208) 
*Casting & 1 
Stock Control 
J 
Manufacturing 
Technology 
'Process (4144) 
Selection 
C 
D 
Job Title: PRODUCTION ENGINEER 
INVENTORY CONTROL 
TASK ANALYSIS 
Duty 
Tasks (C) SUPPLY & MAINTAIN STOCK OF BOUGHT OUT ITEMS 
(D) CONTROL PRODUCTION TO ATTAIN DAILY TARGETS 
In performing these task the PRODUCTION ENGINEER will need to 
COMPLETE THESE STEPS/SKILLS 
1- Send bought-out material 
requisition to purchase 
2. Determine date by which 
item is required 
3. Check level of 
bought-out items 
4. Check for E 0 Q for 
bought-out items 
1. Co-ordination of 
assembly of LBOF & 
in-house items 
2. Revise production 
schedule if items 
cannot be obtained 
3. Make alternative arrange-
ment for procrument of 
manufactured parts or 
manufacture 
KNOW THE FOLLOWING 
Basic inventory control 
calculations 
Basic inventory control 
calculations 
Basic inventory control 
calculations 
Good planning & monitoring 
Re-allocating manpower & 
machines 
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EXHIBIT THESE ATTITUDES 
N.Z.C.E. SYLLABUS 
Topics and subjects relevant 
to the tasks 
*Costing & 
Stock Control 
*Costing & 
Stock Control 
*Costing &; 
Stock Control 
*Costing &; 
Stock Control 
*Costing & 
Stock Control 
*Production 
Control 
Manufacturing 
Technology 
(4144 ) 
Manufacturing 
Technology 
(4144 ) 
Production 
Planning & 
Tooling (5208) 
A 
B 
TASK ANALYSIS 
PRODUCTION ENGINEER Job Title 
Duty 
Tasks 
(5) IMPLEMENT TEST STANDARDS FOR MANUFACTURE &. PROTOTPE 
(A) SPECIFY Q C STANDARDS ON MANUFACTURED ITEMS 
(B) DECIDE TOLERANCE WITH DESIGN DEPARTMENT 
COMPLETE THESE STEPS/SKILLS 
1. Assist in suggestion of 
equipments to be used 
for checking 
2. Check the inspection 
procedure of staff 
3. Locate faulty batches 
through Q C report 
1. Advise tolerance that 
can be achieved from 
existing machines 
2. Advise design on 
advantages of pro-
duction by changing 
tolerances 
3. Advise design on the 
changes that are needed 
to be made on the 
drawings 
KNOW THE FOLLOWING 
Various types of measuring 
instruments ego digital 
vernier, height gauge etc. 
Various gauging practice &. 
measuring techniques 
Evaluating reports 
All machining facilities &. 
their accuracy 
Quantity &. cost calculations 
involved in these changes 
Procedure for engineering 
change notices 
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EXHIBIT THESE ATTITUDES 
N.Z.C.E. SYLLABUS 
Topics and subjects relevant 
to the tasks 
*Metrology 
*Control of 
Quality 
*Causes &. 
distribution of 
defects 
*Establishing 
Quality Standards 
*Specifications &. 
Acceptance testing 
*Product 
Planning 
*Assembly 
Drawings 
Manufacturing 
Technology 
(4144 ) 
Quality 
Assurance &. 
Engineering 
Measurement 
(5209) 
Quality 
Assurance &. 
Engineering 
Measurement 
(5209) 
Production 
Machines' (5210) 
Production 
Planning &. 
Tooling' {5208) 
Mechanical 
Drawing 
(3116) 
C 
D 
TASK ANALYSIS 
Job Title: PRODUCTION ENGINEER 
Duty 
Tasks 
IMPLEMENT TEST STANDARDS FOR MANUFACTURE & PROTOTYE 
(C) ADVISE VENDORS ON FIRMS Q C STANDARDS 
(D) CARRY OUT TESTS WITH PRE-PRODUCTION SAMPLES 
In performing these task the PRODUCTION ENGINEER will need to 
COMPLETE THESE STEPS/SKILLS 
1. Explain to vendors Q C 
standards on different 
items 
2. Explain the min~mum 
allowable limits to 
avoid rejection 
3. Check if vendor is 
confirming to all checks 
& test laid down by 
company 
1. Locate faults in 
pre-production samples 
2. Find causes for the 
faults 
3. Give orders for 
commencement of regular 
production if samples 
are found satisfactory 
4. lmp)ement changes to 
achieve more economic 
manufacture 
KNOW THE FOLLOWING 
Explanation of the tolerance 
structure 
Various testing procedures 
Analyse if its machining, 
material or human error 
Various manufacturing 
procedures 
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EXHIBIT THESE ATTITUDES 
N~Z.C.E. SYLLABUS 
Topics and subjects relevant 
to the tasks 
*Establishing 
Quality 
Standards 
*Relations with 
vendors & 
customers 
*Quality Audit 
*Rel iabili ty 
Estimation 
*Process capa- } 
bili ty & 
control 
*Causes-& dis-
tribution of 
defects 
*Organising for 
Quality 
*Control of 
Quality 
Quality 
Assurance & 
Engineering 
Measurement 
(5209) 
Quality 
Assurance & 
Engineering 
Measurement 
(5209) 
Quality 
Assurance & 
Engineering 
Measurement 
(5209) 
A 
B 
TASK ANALYSIS 
Job Title 
Duty 
Tasks 
PRODUCTION ENGINEER 
(6) INVESTIGATE PROCESS FAULTS 
(A) TRACE PROCESS FAULTS 
(B) RECTIFY PROCESS FAULTS 
In performing these task the PRODUCTION ENGINEER will need to 
COMPLETE THESE STEPS/SKILLS 
1. Locate faults occuring 
from machine 
2. Locate faults occuring 
from material 
3. Locate faults occuring 
from workmanship 
4. Check to see if 
machines are cali-
brated correctly 
1. Investigate solutions 
for process faults 
2. Inform concerning dept 
involved from where 
faults are originating 
3. Stop further production 
4. Check components after 
rectifying problems 
KNOW THE FOLLOWING 
All machining operation 
All incoming material & 
their shelf life 
Proper feeding, handling & 
holding methods 
Cablibration for zero 
settings 
Send precise & detailed 
reports 
Normal inspection procedures 
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EXHIBIT THESE ATTITUDES 
Careful observation of 
incoming materials 
N.Z.C.E. SYLLABUS 
Topics and subjects relevant 
to the tasks 
"'Management 
Control 
(Objectives of 
Quality 
Control) 
"'Causes & 
distribution of 
defects 
*Measuring 
Instruments 
& equipment 
*Establish Quali t\ 
Standards 
"'Control of 
Quality 
Production 
Planning & 
Tooling (5208) 
Quality 
Assurance &. 
Engineering 
Measurement 
(5209) 
Quality 
Assurance & 
Engineering 
Measurement 
(5209) 
C 
D 
TASK ANALYSIS 
Job Title PRODUCTION ENGINEER 
Duty INVESTIGATE PROCESS FAULTS 
Tasks (C) ADVISE ON MACHINE BREAKDOWNS 
(D) DEVELOP OPTIMUM METHOD OF OPERATION FOR SELECTED JIGS & TOOLS 
In performing these task the PRODUCTION ENGINEER will need to 
COMPLETE THESE STEPS/SKILLS 
1- Attend to breakdown 
calls 
2. Assist in maintenance 
3. Schedule for 
maintenance 
1. Change methods of 
fixing jobs 
2. Change methods of 
material handling 
3. Change setting for tools 
to obtain better results 
KNOW THE FOLLOWING 
Alternative arrangements for 
production 
General Maintenance of all 
machines 
Different maintenance system 
like preventive, breakdown 
maintenance 
Methods involving better 
accuracy &. speed in 
production 
Various material handling 
systems 
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EXHIBIT THESE ATTITUDES 
N.Z.C.E. SYLLABUS 
Topics and subjects relevant 
to the tasks 
,tProduction 
Tooling 
*Production 
Process &. 
Layouts 
Production 
Planning &. 
Tooling' (5208) 
A 
B 
TASK ANALYSIS 
Job Title PRODUCTION ENGINEER 
Duty (7) LAYOUT OF PLANT 
Tasks (A) EVALUATE EXISTING FLOOR AREA IN FACTORY 
(El DETERMINE SIZE & TYPE OF MACHINERY 
In performing these task the PRODUCTION ENGINEER will need to 
COMPLETE THESE STEPS/SRILLS 
1. Check all available area 
in factory 
2. Check for proper floor 
utilization by M/C 
3. for 
storage 
4. Check for proper floor 
preparation 
1. 
2. 
Select M/C to best 
fit & utilize space 
Check if overhead 
conveyor & others can 
be used 
3. Check for flexibility 
for increased production 
4. Arrange M/C for 
different flow pattern 
KNOW THE FOLLOWING 
Different types of racks & 
storage facility, warehousing 
Use of dash pots, dampers etc. 
Various machines available 
in market 
Different type> of material 
handling system 
Space availability for 
storage & handling 
Various flow patterns of 
lines ego L-shaped, U-shaped 
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EXHIBIT THESE ATTITUDES 
N.Z.C.E. SYLLABUS 
Topics and subjects relevant 
to the tasks 
;t.Production 
Project & 
Layout 
:!:Method Study 
(Work place 
layout & plant 
layout) 
*Production 
Planning 
:tProduction 
Process & 
Layouts 1 
Production 
Planning & 
Tooling' (5208) 
Industrial 
Productivity 
(5191) 
Production 
Planning & 
Tooling' (5208) 
C 
D 
E 
TASK ANALYSIS 
Job Title: 
Duty 
Tasks 
PRODUCTION ENGINEER 
LAYOUT OF PLANT 
(Cl LAYOUT MACHINERY FOR FLEXIBILITY 
(D) BALANCING FOR CONTINUOUS PRODUCTION 
(E) ASSIST IN RE-SITING PART OF PRODUCTION LINE 
In performing these task the PRODUCTION ENGINEER will need to 
COMPLETE THESE STEPS/SKILLS 
1. Flexibility for product 
& model change 
2. 
3. 
1. 
2. 
Safe working environ-
ment 
Layout for better 
human comfort 
Smooth & continuous 
flow 
Check for minimum move-
ment for workers 
3. Check for minimum move-
ment for materials 
4. Integration of 
production between 
sub-assembly & main 
assembly 
1- Check for site for 
further expansion 
2. Assist in dismantling 
M/C 
3. Assist in erecting 
M/C 
KNOW THE FOLLOWING 
Layout systems for process. 
product 
Accident prevention 
Exhaust fans, installation, 
good ventilation, dust 
prevention 
Identify bottlenecks in 
production line 
General plant & human safety 
&. comfort 
General plant &. human safety 
&. comfort 
Proper planning &. 
distribution of work 
Locate new areas &. adjust 
exjsting sjtes 
Various commissioning methods 
as specified by .uppljers of 
machinery 
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EXHIBIT THESE ATTITUDES 
Safety concern 
N.Z.C.E. SYLLABUS 
Topics and subjects relevant 
to the tasks 
"'Production 
Process & 
Layout 
"'Ergonomic of 
Machine 
Guarding 
"'Work Study 
Techniques 
*Method Study 
(Work Place 
Layout) 
:t:Production 
Process & 
Layouts 
"'Production 
Process 1'. 
Layouts 
"'Production 
Layouts 
Production 
Planning & 
Tooling (5208) 
Production 
Machines (5210) 
Industrial 
Productivity 
(5191 ) 
Industrial 
Productivity 
(5191 ) 
Production 
Planning &. 
Tooling (5208) 
Production 
Planning-&. 
Tooling (5208) 
A 
B 
C 
TASK ANALYSIS 
PRODUCTION ENGINEER Job Title 
Duty 
Tasks 
(8) SOURCE NEW EQUIPMENT 
(A) EVALUATE USAGE OF ALL EXISTING M/C 
) CHECK IF EQUIPMENTS CAN BE MADE IN TOOL ROOM 
C} ADVICE ON LATEST PRODUCTION M/C'S 
In performing these task the PRODUCTION ENGINEER will need to 
COMPLETE THESE STEPSISKILLS 
1- Check accuracy of machine 
2. Check capacity of machine 
3. Check maintenance cost 
of machine 
4. Calculate depreciation 
cost & use expectancy 
1. Check facilities available 
2. Check the work load 
3. Check cost-effectiveness 
of manufacture in-house 
1. Check MIC used in similar 
factories 
2. Specify equipments which 
will boost production 
3. Plan for larger production 
volume in future 
4. See trial runs on new 
MIC's at manufacturers 
sites 
KNOW THE FOLLOWING 
& capability of 
in factory 
Capacity & capability of 
machines in factory 
Capacity & capability of 
machines in factory 
Capacity & capability of 
machines in factory 
Various machines present in 
tool room 
Cost evaluation of fabricating 
MIC in-house & giving to 
contractors 
Idea of latest equipments 
Evaluation of the performance 
of M/C 
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EXHIBIT THESE ATTITUDES 
Reading journals 
N.Z.C.E. SYLLABUS 
Topics and subjects relevant 
to the tasks 
:l:Design & 
Selection 
:t.Process 
Selection 
:j:Production 
Process & 
Layout 
*Process 
Selection 
:t;Production 
Planning &. 
Control 
Production 
Machines (5210) 
Manufacturing 
Technology 
(4174) 
Production 
Planning & 
Tooling (5208) 
Manufacturing 
Technology 
(4174) 
Production 
Planning &. 
ToolingJ 5208} 
D 
E 
TASK ANALYSIS 
Job Title: PRODUCTION ENGINEER 
Duty SOURCE NEW EQUIPMENT 
Tasks (D) ADVISE ON NEW TEST EQUIPMENTS 
(E) LOCATE SOURCES FOR EQUIPMENTS 
In performing these task the PRODUCTION ENGINEER will need to 
COMPLETE THESE STEPS/SKILLS 
1. Advise on equipments 
with good accuracy 
2. Ad'.-ise on equipments 
with good speed in 
inspection 
1. Check various vendors 
connected with parti 
cular machines 
2. Ask for quotation on 
prices 
3. Write reports on 
suggested application & 
use to management 
4. Visit trade shows & 
vendors 
KNOW THE FOLLOWING 
Cost, accuracy, availability 
of new equipments 
Cost, accuracy, availability 
of new equipments 
Review technical details of 
all M/C by various vendors 
Make comparatiye study on 
prices 
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EXHIBIT THESE ATTITUDES 
Accuracy in measurement 
N.Z.C.E. SYLLABUS 
Topics and subjects relevant 
to the tasks 
*Design & 
Selection 
Production 
Machines 
(5210) 
*Relations with Quality 
vendors & 
customers 
*Costing & 
Stock Control 
Assurance & 
Engineering 
Measurement 
(5209) 
Manu£acturing 
Technology 
(4144) 
A 
B 
TASK ANALYSIS 
Job Title: TEST ENGINEER 
Duty 
Tasks 
(I) INSPECT PROTOTYPE 
(A) RECEIVE PROTOTYPE FROM DESIGN/SALES DEPARTMENT 
(B) CARRY OUT VISUAL INSPECTION ON ITEMS 
In performing these task the TEST ENGINEER will need to 
COMPLETE THESE STEPS/SKILLS 
1- Check &. see condition of 
packing on receipt 
2. Enter name & date of item 
received 
3. Check if previous such 
samples were inspected 
4. Allocate storage for 
various samples 
]. Inspect for surface finish 
2. Check for moulding defects 
3. Check for hardness 
KNOW THE FOLLOWING 
Identify damaged & crushed 
packages 
Correct & systematic entry 
into log books 
Locate records of these 
samples 
Ensure safe storage conditions 
for the items 
Standards for smooth finishes 
Locate blow holes, burrs etc. 
Use of Brinell & Rockwell 
hardness testers 
Brinell & Rockwell hardness 
standards 
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TABLE G.2 
EXHIBIT THESE ATTITUDES 
Alertness for inspecting 
Careful entry of data 
Careful inspection 
Careful inspection 
Careful handling of 
inspection tools 
Proper recording of 
measurements, readings 
N.Z.C.E. SYLLABUS 
Topics and subjects relevant 
to the tasks 
"'Engineering 
measurements 
"'Primary &. 
Contributory 
Process 
Quality 
Assurance &. 
Engineering 
Measurement 
(5029) 
Manufacturing 
Technology 
(4144 ) 
C 
D 
TASK ANALYSIS 
Job Title: TEST ENGINEER 
Duty INSPECT PROTOTYPE 
Tasks (C) DISASSEMBLE PARTS INDIVIDUALLY 
(D) CHECK RATINGS FOR VOLTAGE, CURRENT, POWER 
In performing these task the TEST ENGINEER will need to : 
COMPLETE THESE STEPS/SKILLS 
1- Disassemble in proper 
sequence 
2. &. correct 
3. Use proper &. correct 
tools 
4. Check for discrepancies 
in assembly 
1- Check for rated voltage 
2. Check for rated current 
3. Check for rated power 
4. Check for capacitors, 
resistors ratings 
KNOW THE FOLLOWING 
Read &. understand assembly 
drawings 
Recognise each part &. its 
location in assembly 
Different types of service 
tools ego power &. hand 
tools 
Firm &. proper connection 
sequence in assembly 
Use of multimeters & other 
measuring instruments &. 
the evaluation of results 
Use of multimeters & other 
measuring instruments &. 
the evaluation of results 
Use of multimeters &. other 
measuring instruments &. 
the evaluation of results 
Use of multimeters & other 
measuring instruments &. 
the evaluation of results 
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EXHIBIT THESE ATTITUDES 
Avoid damaging parts while 
disassembling 
Proper recording of values 
&. identification of 
faults 
Proper recording of values 
&. identification of 
faults 
Proper recording of values 
&. identification of 
faults 
Proper recording of values 
&. identification of 
faults 
N.Z.C.E. SYLLABUS 
Topics and subjects relevant 
to the tasks 
*Assembly 
Drawings 
*Electricity 
Mechanical 
Drawing 
(3116 ) 
Engineering 
Science 
(3117) 
E 
F 
Job Title: TEST ENGINEER 
Duty: INSPECT PROTOTYPE 
TASK ANALYSIS 
Task: (E) CHECK EACH INDIVIDUAL COMPONENT FOR RELIABILlTY 
(F) CHECK ALL WIRING & MOUNTING CONNECTlONS 
In performing these task the TEST ENGINEER will need to 
COMPLETE THESE STEPS/SKILLS 
1. Check each part for proper 
working & functioning 
2. Check parts as per drawings 
3. Check each part for proper 
assembly 
4. Check printed circuit board 
1- Check insulation of all 
wires 
2. Check for proper soldering 
3. Check for proper mountings 
4. Check for continuity of 
wires 
KNOW THE FOLLOWING 
Working & operation 
condition of each individual 
item 
Read assembly drawings 
Identify if other parts are 
used instead of those 
specified 
Basic knowledge of electronics 
Use of insulation testers 
Use forrnultimeters 
123 
EXHIBIT THESE ATTITUDES 
Correlate dimensions with 
drawings 
Check neatness of work 
Check neatness of work 
Check neatness of work 
Check neatness of work 
N.2.C.E. SYLLABUS 
Topics and relevant 
to the 
.Assembly 
drawings 
Mechanical 
Drawing 
(3116) 
A 
B 
TASK ANALYSIS 
Job Title: TEST ENGINEER 
Duty 
Tasks 
(2) INSPECT PRODUCTION LINE & BOUGHT OUT ITEMS 
{A) RECEIVE SAMPLES FROM PRODUCTION LINE 
(B) RECEIVE SAMPLES FROM LOCAL/FOREIGN VENDORS 
In performing these task the TEST ENGINEER will need to 
COMPLETE THESE STEPS/SKILLS 
1. Check if samples arrive 
with proper tags 
2. Allocate storage area for 
samples 
3. Perform visual inspection 
4. Inspect as per drawing 
specifications 
1. Check if samples come with 
proper identification 
2. Differentiate samples from 
, .. arious vendors 
3. Re-test units at the 
request of vendors 
4. Provide test certificate 
for parts 
KNOW THE FOLLOWING 
Identify the production batch 
Locate external defects 
Read assembly drawings 
Locate fault~ in the presence 
of vendors 
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EXHIBIT THESE ATTITUDES 
Sharpness in identifying 
faults 
Memory of different items 
associated with various 
faults 
N.Z.C.E. SYLLABUS 
Topics and subjects relevant 
to the tasks 
*Assembly 
Drawings 
*Establish 
QuaE ty 
Standards 
*Relation 
vendors & 
customers 
"'Inspector 
Errors 
Mechanical 
Drawing 
(3116 ) 
Quality 
Assurance 
and Engineering 
Measurement 
(5209) 
C 
D 
TASK ANALYSIS 
Job Title TEST ENGINEER 
Duty INSPECT PRODUCTION LINE & BOUGHT OUT ITEMS 
Tasks (C) TEST ITEMS AS PER SAMPLING PLANS 
(D) CHECK ITEMS AS PER TEST SPECIFICATION 
In performing these task the TEST ENGINEER will need to 
COMPLETE THESE STEPS/SKILLS 
1. Use process control 
sampling plan to select 
items from line 
2. Schedule for test of items 
3. Select sampling methods 
4. Tabulate results 
5. Issue warning or rejection 
notices 
1. Use proper test conditions 
& environment 
2. Use proper instruments & 
tools 
3. 
4. 
Compare results obtained 
with specifications 
Check all dimensional 
specifications 
KNOW THE FOLLOWING 
Interpret process control 
charts 
Assess the work load present 
The various sampling 
methods available 
Proper form of submitting 
reports with details 
Know various conditions & 
parameters at which test is 
to be conducted 
Working & operational 
functions of testing 
instruments 
Evaluate the results 
Identify faults when comparing 
with drawings 
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EXHIBIT THESE ATTITUDES 
Careful data entry 
Communication skills 
Proper handling & usage 
Draw conclusions 
N.Z.C.E. SYLLABUS 
Topics and subjects relevant 
to the tasks 
*Process 
capabili ty & 
control Quality 
*Acceptance 
sampling 
*Reliabili ty 
Estimation 
Assurance & 
Engineering 
Measurement 
(5116) 
Quality 
Assurance & 
Engineering 
Measurement 
(5116) 
*Distribution of 
deflects J 
A 
B 
C 
TASK ANALYSIS 
Job Title: ENGINEER 
Duty 
Tasks 
TEST 
(3) 
(A) 
(B) 
(C) 
CONDUCT RELIABILITY TEST 
ASSIST DESIGN OF TEST RIGS &. FIXTURES 
SET UP TEST RIGS &. FIXTURES 
TEST UNDER ACTUAL WORKING CONDITIONS 
In performing these task the TEST ENGINEER will need to 
COMPLETE THESE STEPS/SKILLS 
L Identify the test needed 
2. MMe: rough sketches of 
jigs of fixtures 
3. Assistance in tool room 
1. Assist in assembly 
2. Modify rigs to suit 
testings 
3. Conduct trial run 
1. Specify conditions for 
normal usage 
2. Simulate actual conditions 
KNOW THE FOLLOWING 
Methods of testing 
Making free hand drawings 
Explanation of detailed 
drawings 
Basic fitting procedures 
Evaluate correct working 
Correct handling, hours of 
usage, probable ways of 
damage 
Build & run test rigs as per 
specified conditions 
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EXHIBIT THESE ATTITUDES 
Neatness and clarity 
Convey ideas correctly 
N.Z.C.E. SYLLABUS 
Topics and subjects relevant 
to the tasks 
:tFreehand 
sketching 
*Production 
Tooling 
tProduction 
Tooling 
!lcReliabi li ty 
Estimation 
Mechanical 
Drawing 
(3116) 
Production 
Planning & 
Tooling (5208) 
Production 
Planning & 
Tooling 
(5Z08) 
Quality 
Assurance &. 
Engineering 
Measurement 
(520~) 
D 
E 
F 
TASK ANALYSIS 
Job Title TEST ENGINEER 
Duty CONDUCT RELIABILITY TEST 
Task (D) TEST UNDER INTENSIVE CONDITIONS 
(E) TEST UNDER ACCELERATED CONDITIONS 
(F) RECOMMEND EQUIPMENT REQUIREMENT 
In performing these task the TEST ENGINEER will need to 
COMPLETE THESE STEPS/SKILLS 
1. Overload conditions 
2. Analyse when failure 
occurs 
3. Identify weak spots & 
parts 
1. Run rigs & test 
continuously 
2. Monitor all performance 
3. Record all details 
1. Availability of existing 
test equipments 
2. Availability of latest 
equipments 
3. Locate vendors 
KNOW THE FOLLOWING 
Intensify voltage, 
frequency ratings 
Identify the parts which has 
failed 
Operating conditions of 
rigs 
Schedule routine checks 
Specify details of failure 
Flexibility & accuracy 
of latest machines 
Different equipments supplied 
by various vendors 
127 
EXHIBIT THESE ATTITUDES 
Safety procedures 
Safety procedures 
N.Z.C.E. SYLLABUS 
Topics and subjects relevant 
to the tasks 
*Errors } 
~Reliability 
Estimation 
*Reliabili ty 
Estimation 
Quality 
Assurance & 
Engineering 
Measurement 
(5209) 
Quality 
Assurance & 
Engineering 
Measurement 
(5209) 
A 
B 
C 
TASK ANALYSIS 
Job Title: TEST ENGINEER 
Duty 
Task 
(4) PREPARE TEST DATA & REPORTS 
(A) SCHEDULE TEST FOR PROTOTYPE 
(Bl PREPARE TEST PROCEDURES FOR PROTOTYPE 
(C) PREPARE TEST SPEC. FOR INDIVIDUAL COMPONENT. 
In performing these task the TEST ENGINEER Kill need to 
COMPLETE THESE STEPS/SlULLS 
] . Enter date of test in 
log books 
2. Chart test programme 
date 
3. Set target for completion 
4. Check availability of 
materials required for 
test 
1- Identify test rigs to 
be used 
2. Write sequence of testing 
3. Specify conditions 
1- Separate items by 
various vendors 
2. Write all technical 
details 
3. Write all dimensions 
4. Write parameters to be 
observed 
5. Specify measuring 
instruments to be used 
KNOW THE FOLLOWING 
Proper entry in log books 
Availability of work load 
& test rigs 
Procrument of materials 
Property of materials 
Operating conditions of all 
test rigs 
Parameters like temperature, 
pressure, voltage etc. to 
be used 
Read draKings &. understand 
function of each component 
Usage of all measuring 
instruments 
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EXHIBIT THESE ATTIT1JDES 
Responsibility 
Clarity & neatness in 
tabulating data 
N.Z.C.E. SYLLABUS 
Topics and subjects relevant 
to the tasks 
,*Plastics 
'*Heat &. 
Electricity 
*Conventional 
Presentation 
Detailed 
Drawings 
Materials 
(4145) 
Engineering 
Science(3117) 
Mechanical 
Drawing 
(3116) 
D 
E 
TASK ANALYSIS 
Job Title: TEST ENGINEER 
Duty 
Tasks 
PREPARE TEST DATA & REPORTS 
(Dl WRITE REPORTS OF TESTS 
(El REPORT FAULTS TO MANAGER 
In performing these task the TEST ENGINEER will need to 
COMPLETE THESE STEPS/SKILLS 
1- Make detail observations 
of results 
2. Make general layout of 
reports 
3. Write precise reports 
1- Look for anamolities in 
results 
2. Check for safe 
functioning of jigs & 
fixtures 
3. Able to stop tests 
immediately 
4. Report faults to suppliers 
on their faulty equipments 
KNOW THE FOLLOWING 
Obtain correct readings from 
all instruments 
Report writing procedures 
Ensure coverage of all 
details 
Differentiate between normal 
& obtained values 
Proper working of instruments 
Identify dangerous operating 
conditions 
i2'::i 
EXHIBIT THESE ATTITUDES 
Good writing skills 
Safety concerns 
Communication skills 
N.Z.C.E. SYLLABUS 
Topics and subjects relevant 
to the tasks 
*Control of 
Quality 
*Relations with 
vendors & 
customers 
Quality 
Assurance & 
Engineering 
Measurement 
(5209) 
Quality 
Assurance & 
Engineering 
Measurement 
(5209) 
A 
B 
C 
TASK ANALYSIS 
Job Title: TEST ENGINEER 
Duty 
Tasks 
(5) ANALYSE RESULTS &. ASSIST IN FAULT FINDINGS 
CA) RECORD GENERATED DATA FROM TESTS 
(B) TABULATE RESULTS FROM TESTS IN PROPER FORM 
(C) EVALUATE RESULTS TO MAKE COMPAHATIVE STUDY 
In performing these task the TEST ENGINEER will need to 
COMPLETE THESE STEPS/SKILLS 
I. Make visual &. preliminary 
observations 
2. Check if specified 
conditions are attained 
1- Observe & record values 
carefully 
2. Use appropriate forms 
3. Make calculations &. 
conversations 
1- Make up results for 
statistics 
2. Check previous test 
records 
3. Draw graphs 
KNOW THE FOLLOWING 
Parameters to be observed 
Proper usage of instruments 
Availability of various 
formats 
Basic mathematics &. units 
usage 
Calculation of averages, 
mean 
Comparison of previous &. 
present results 
Different forms and methods 
of drawing graphs 
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EXHIBIT THESE ATTITUDES 
Careful Observations 
Avoid errors in calculations 
Accuracy 
Accuracy &. neatness 
N.Z.C.E. SYLLABUS 
Topics and subjects relevant 
to the tasks 
Mathematics 
Mathematics 
Mathematics 
D 
E 
TASK ANALYSIS 
Job Title: TEST ENGINEER 
Duty 
Tasks 
ANALYSE RESULTS & ASSIST IN FAULT FINDINGS 
(D) REVIEW & DEVISE TEST TO FIND SPECIFIC FAULTS 
(E) CHECK & CALIBRATE EQUIPMENTS 
In performing these task the TEST ENGINEER will need to 
COMPLETE THESE STEPS/SKILLS 
1. Re-design test to observe 
failure more closely 
2. Revise testing methods 
3. Revise testing parameters 
l. Check zero setting of 
instruments before test 
2. Schedule calibration for 
instruments 
3. Calibrate instruments 
with masters 
KNOW THE FOLLOWING 
Changing & employing new test 
rigs 
Re-write operation sequence 
Re-set conditions like voltage, 
current etc. 
Frequency of calibration needed 
before which error can occur 
Using master gauges & perform 
trial on a component after 
calibration> 
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EXHIBIT THESE ATTITUDES 
Accuracy in calibration 
N.Z.C.E. SYLLABUS 
Topics and subjects relevant 
to the tasks 
*Metrology 
*Metrology 
*Metrology 
Manufacturing 
Technology 
(4144 ) 
A 
B 
C 
TASK ANALYSIS 
TEST ENGINEER Job Title 
Duty 
Tasks 
(6) LIAISON WITH OTHER DEPARTMENTS 
(A) COMMUNICATE RESULTS TO PRODUCTION DEPARTMENT 
(B) GIVE SUGGESTIONS TO DESIGN DEPARTMENT 
(C) COMMUNICATE WITH VENDORS ON FAULTS 
In performing these task the TEST ENGINEER will need to 
COMPLETE THESE STEPS/SKILLS 
1. Chart results systematically 
2. 
3. 
1. 
2. 
3. 
1-
2. 
3. 
4. 
Detail all results & give 
comments 
Give suggestions 
Suggest on tolerance & 
fits 
Suggest safety standards 
for appliances 
Communicate problems due 
to design 
Analyse results of vendors 
component statistically 
Check components against 
standards 
Give suggestions to vendors 
Conduct vendor surveys 
KNOW THE FOLLOWING 
Highlight causes of specific 
problems 
Ways of improving quality in 
production 
Is standards for holes, 
shafts, threads 
Electrical & mechanical 
standards for use in 
appliances ,in different 
countries 
Failure due to short 
circuiting, dust collection 
etc. 
Usage of statistical 
methods in calculation 
Highlight failures & problems 
Ways of improving quality in 
production 
Assessing vendors on their 
various facilities 
13~ 
EXHIBIT THESE ATTITUDES 
Accuracy in calculation 
N.Z.C.E. SYLLABUS 
Topics and subjects relevant 
to the tasks 
*Primary ] Contributory 
Processes 
"Process 
Selection 
Manufacturing 
Technology 
(4144 ) 
*Limits & fits Mechanical 
Drawing 
(3116) 
*Quali ty Audi t 
Establi shing 
Quality 
Standards 
*Relation with 
Vendors & 
customers 
*Control of 
Quality 
Quality 
Assurance & 
Engineering 
Measurement 
(5209) 
D 
E 
TASK ANALYSIS 
Job Title: TEST ENGINEER 
LIAISON WITH OTHER DEP.t,RTMENTS Duty 
Tasks (D) CONDUCT TESTS AS REQUESTED Bl' OTHER DEPARTMENTS 
(E) LIAISE WITH EXTERNAL RESEARCH LABORATORY 
In performing these tasks, the TEST ENGINEER will need to 
COMPLETE THESE STEPS/SKILLS 
1. Perform special tests 
as requested by design 
department 
2. Conduct test on samples 
with new tools & 
settings 
3. Conduct test on 
competitors' products 
1. Clarify details with 
research organisation 
2. Conduct test at DSIR 
KNOll THE FOLLO\",'lNG 
Understand the idea of 
design 
Identify the problems & 
defective areas 
Evaluation of quality & 
performance standards on 
competitors' products 
Chart up problems and 
queries relating to 
product 
List unavailable tests in 
house which are to be 
performed elsewhere 
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EXHIBIT THESE ATTITUDES 
Sharpness in identifying 
faults 
Awareness of all products 
in the market 
N.Z.C.E. SYLLABUS 
Topics and subjects relevant 
to the tasks 
;Organising 
for quality 
Quality 
Assurance & 
Engineering 
Measurement 
(5209) 
A 
B 
C 
TASH ANALYSIS 
Job Title: DESIGN ENGINEER 
Duty 
Tasks 
(1) PRODUCT DESIGN 
(A) RECEIVE SllGGESTIONS ON PRODUCT REQUIRED 
(B) EVALUATE ALL EXISTING PRODUCTS IN MARHET 
(C) EVALUATE REQUIREMENTS TO SATISFY CUSTOMERS 
In performing these task the DESIGN ENGINEER will need to 
COMPLETE THESE STEPS/SKILLS 
1. Receive suggestions from 
sales 
2. Receive ideas from 
director of engineering 
3. Understand existing 
facili ty 
1. Check existing products 
of market 
2. Check product of 
overseas companies 
3. Check competitors 
products 
J. Check customer's 
choice 
2. Evaluation on cost 
structure 
3. Evaluation on 
servicability 
4. Evaluation of 
reliability 
5. Ergonomic features 
6. Ideas according to 
standards 
KNOW THE FOLLOWING 
All machines & manufacturing 
method 
Up-to-date reading of all 
media reltaing to products 
& their performance 
Up-to-date reading of all 
media reltaing to products 
& their performance 
Up-to-date reading of all 
media reltaing to products 
& their performance 
Recognise present trend in 
market 
Basic electronicg & PCB 
layout & cirCUit diagram 
design 
Satisfy customers on usage 
Should pertain to all 
electrical appliance standards 
on safety 134 
TABLE G.3 
EXHIBIT THESE ATTITUDES 
Develop self awareness 
of product 
Awareness of all products 
N.Z.C.E. SYLLABUS 
Topics and subjects relevant 
to the tasks 
*Machine TOOlS} 
*Cutting Tools 
*Process 
Selection 
:tCosting & 
Stock Control 
*Reliability 
Estimation 
Manufacturing 
Technology 
(4144) 
Manufacturing 
Technology 
(4144 ) 
Quality 
Assurance & 
Engineering 
Measurement 
(5209) 
D 
E 
F 
TASK ANALYSIS 
Job Title DESlGN ENGINEER 
Duty PRODUCT DESIGN 
Tasks (D) DEVELOP ROUGH SKETCHES OF NEW IDEA 
(E) USE CAD/CAM FOR EXTENSIVE REFINEMENT 
(F) PREPARE PRELIMINARY DRAWINGS 
In performing these task the DESIGN ENGINEER will need to 
COMPLETE THESE STEPS/SKILLS 
1. Sketch new ideas from 
existing products 
2. Sketch new ideas from 
competitors products 
3. Apply own ideas 
4. Keep & maintain notes 
on ideas 
] . Use of computer 
2. Use various packages 
3. Add new details 
1. Consolidate all ideas 
from book 
2. Sketch all details & 
sped fications 
3. Prepare part & material 
list 
4. Add additional details 
as requested by Director 
of Engineering 
KNOW THE FOLLOWING 
Skill in making rough 
sketches & borrowing ideas 
circuit 
Diagram design, relays & 
spring pressure calculation 
Diagram design, relays & 
spring pressure calculation 
Combining all ideas 
All keyboard pperations 
All packages available 
pertaining to design 
Apply ideas at different 
orientation from looking at 
screen & modify sketches 
Good drafting skills 
Good sequence in writing 
details 
Incorporating additional 
details 
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EXHIBIT THESE ATTITUDES 
Neatness & clarity in 
drawings 
Neatness & clarity in 
drawings 
Neatness & clarity in 
drawings 
Systematic recordings 
Perspective idea & 
imagination 
Neatness & clarity 
N.Z.C.E. SYLLABUS 
Topics and subjects relevant 
to the tasks 
*Freehand 
sketching 
*Freehand 
sketching 
"'Freehand 
sketching 
*Freehand 
sketching 
"'Design, 
Applied loading 
Fatigue 
"Material 
strength beams 
~All general 
properties of 
materials 
Mechanical 
Drawing 
(3116) 
Mechanical 
Drawing 
(3116) 
Engineering 
Design(5201) 
Mechanical 
Technology 
(4143) 
Materials 
(4145) 
G 
H 
I 
TASK ANALYSIS 
Job Title: DESIGN ENGINEER 
PRODUCT DESIGN Duty 
Tasks (G) PREPARE A MODEL PROTOTYPE 
(H) ASSIST IN TESTING MODEL 
(I) EVALUATE MODEL FOR PRODUCTION & REFINEMENT 
In performing these task the DESIGN ENGINEER will need to 
COMPLETE THESE STEPS/SKILLS 
1- Assist in making wax 
models 
2. Assist in preparing 
templates 
3. Assist in pattern 
making 
4. Explain drawings to 
tool room 
1. Schedule test with 
laboratory 
:2 • See all operating 
:factors 
3. Evaluate all details 
1. Consider existing MIC's 
in factory 
2. Consider the supply of 
material & parts 
3. Consider the tooling 
changes required 
4. Make alterations from 
test report 
KNOW THE FOLLOWING 
The different process involved 
The different process involved 
The different process involved 
Use of shadow graphs to 
see working of levels & 
calculation of spring 
pressure, conductivity etc. 
All manufacturing process & 
tolerances that can be 
obtained 
See if materials are easily 
& cheaply available 
Consider the cost & time 
Changes in engineering 
calculations & specification 
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EXHIBIT THESE ATTITUDES 
Communication skill 
Know all company projects 
N.Z.C.E SYLLABUS 
Topics and subjects relevant 
to the tasks 
#Machine Tools 
*Cutting Tools 
*Assembly 
Drawings 
*Machine Tools 
*Processes 
*Fabrications & 
all other 
*Material 
Selection 
Manufacturing 
Technology 
(4144 ) 
Mechanical 
Dra,;lngs 
(3116 ) 
Manufacturing 
Technology 
(4144) 
Materials 
(4 J4 5) 
A 
B 
C 
D 
TASK ANALYSIS 
Job Title 
Duty 
Tasks 
DESIGN ENGINEER 
(2) DESIGN OF MACHINES & TOOLS 
(A) SKETCH TOOL/MACHINE AS PER REQUIREMENT 
(B) PREPARE LAYOUT OF INDIVIDUAL COMP 
(C) PREPARE PARTS & MATERIAL SPECIFICATION 
(D) EVALUATE USAGE OF CONTROLS 
In performing these task the DESIGN ENGINEER will need to 
COMPLETE THESE STEPS/SRILLS 
l. Sketch tool as per new 
product requirement 
2. Implement ideas from 
existing M/C 
3. Receive suggestion 
from tool room 
1- Layout items individually 
2. Explain functions of 
each item 
3. Produce assembly were 
"'ri te up 
l. Function of each it 
items 
2. L1 st all components 
required 
3. List all materials 
required 
1- Evaluate the 
control syst.ems 
used 
2. Calculate operat.ion 
time required by each 
of these controls 
3. Incorporate safety 
KNOW THE FOLLOII'ING 
The complete structure of new 
product 
Working & application of M/C 
,Correlating all ideas 
The different electrical & 
mechanical par,ts 
Ways of fabrication & 
commissioning 
Usage, working of electrical 
& mechanical parts 
Usage, working of electrical 
& mechanical parts 
Usage, working of elect.rical 
& mechanical parts 
All mechanical, electrical 
& pneumatic controls 
Making calculations on 
linkages, forces 
Reliability & safe working 
condi tions 137 
EXHIBIT THESE ATTITUDES 
Awareness about different 
systems for journals 
Accuracy 
Safe environment 
N.Z.C.E. SYLLABUS 
Topics and subjects relevant 
to the tasks 
*Freehand } 
Sketching 
*Assembly 
Drawing 
:tProduction 
Tooling 
*Production 
Tooling 
;fMechaniSms} 
*Stress 
Analaysis 
:tBalancing 
Mechanical 
Drawing 
3116 ) 
Production 
Planning & 
Tooling (5208) 
Production 
Planning & 
Tooling (5208) 
Mechanical 
Technology 
(4143) & (5200) 
E 
F 
G 
TASK ANALYSIS 
Job Title: DESIGN ENGINEER 
Duty 
Tasks 
DESIGN OF MACHINES & TOOLS 
(E) ASSIST IN TOOL MACHINE TRY-OUT 
(F) INVESTIGATE FAULTS OCCURING TO TOOL/MACHINE 
(G) MODIFY TOOL/MACHINE DESIGN 
In performing these task the DESIGN ENGINEER will need to 
COMPLETE THESE STEPS/SKILLS 
1. Choose method of 
manufacture 
2. Explain drawings 
3. Assist in commissioning 
4. Schedule for try-out 
1. Check accuracy of 
product 
2. Check for oil leakages/ 
over heating 
3. Check for excessive 
vibration & noise 
1. Evaluate results from 
products which underwent 
first try-out 
2. Evaluate all tests that 
were conducted on 
machines 
3. Incorporate ideas to 
rectify problems 
KNOW THE FOLLOWING 
All machining & 
manufacturing process 
Clarify doubts & 
specification 
Ways of locating these 
problems & their causes & 
rectifying them 
Ways of locating these 
problems & their causes & 
rectifying them 
Ways of locating these 
problems & their causes & 
rectifying them 
Locate faults from results 
Locate faults from results 
Locate faults from results 
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EXHIBIT THESE ATTITUDES 
Sharpness & patience 
N.Z.C.E. SYLLABUS 
Topics and subjects relevant 
to the tasks 
:tPrimary & 
Contributory 
Processes 
*Assembly 
Drawing 
*Primary & 
Contributory 
Processes 
"'Primary & 
Contributor:; 
Processes 
"'Primary & 
Contributory 
Processes 
Manufacturing 
Technology 
(4144) 
Mechanical 
Drawings 
(3116) 
Manufacturing 
TechnoJogy 
(4144) 
A 
B 
C 
TASK ANALYSIS 
Job Title: DESIGN ENGINEER 
Duty (3) PURCHASE OF EQUIPMENT 
Tasks (A) IDENTIFY VARIOUS REQUIREMENTS 
(B) COMMUNICATE WITH REGULAR SUPPLIERS 
(C) SEND PURCHASE ORDERS REQUISITIONS 
In performing these task the DESIGN ENGINEER will need to 
COMPLETE THESE STEPS/SKILLS 
l. Evaluate things that 
can be made in tool 
room 
2. Investigate & write 
requirements 
3. Check various 
ments related 
area in 'l'ihich it is 
required 
l. Check various manufac-
turers & dealers 
2. Check all product 
ranges 
3. Specify technical 
details to dealers 
4. • Visit various 
dealers 
l. Communicate by letters 
2. Specify special 
requirements 
3. Schedule to receive 
orders 
KNOW THE FOLLOWING 
Tool room facilities & 
skilled personnel available 
Good writing skills 
Good idea of all trade 
journals 
Knowledge of all the 
vendors & their products 
Knowledge of all the 
vendors & their products 
Usage of these technical 
specifications 
Evaluate product at vendor's 
site 
Good writing skills 
Good writing skills 
Good writing skills 
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EXHIBIT THESE ATTITUDES 
Clarity & neatness in 
conveying ideas 
Memory of various equip-
ments available 
Authority 
N.Z.C.E. SYLLABUS 
Topics and subjects relevant 
to the tasks 
*Related topics 
from manufacturing 
technology 
"Relation with 
vendors & 
customers 
Manufacturing 
Technology 
(4144 ) 
Quality 
Assurance & 
Engineering 
Measurement 
(5209) 
Communication 
Skills (1040) 
D 
E 
TASK ANALYSIS 
Job Title: DESIGN ENGINEER 
Duty PURCHASE OF EQUIPMENT 
Tasks (D) EVALUATE QUOTATIONS 
(E) RECEIVE ORDERS & TEST SAMPLES 
In performing these task the DESIGN ENGINEER will need to 
COMPLETE THESE STEPS!SKILLS 
1. Receive quotations from 
various vendors 
2. Make comparative cost 
study 
3. Make assessment in 
terms of the features! 
service 
4. Recommend to manage-
ment 
1. Make periodical visit 
vendors 
2. Advise on manufacturing 
problems 
3. Assist in try-out of 
machines at vendors 
sites 
4. Set delivery dates of 
neh" equipments 
KNOW THE FOLLOWING 
Filing & reviewing reports 
All technical details & their 
.superiority over others 
Write reports 
Assess progress of manu-
facture . 
Different manufacturing 
Process 
Highlight the areas in 
which faults are occuring 
to product 
Estimate time taken to 
fabricate machines at vendors 
place 
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EXHIBIT THESE ATTITUDES 
Communication Skill 
Authority 
N.Z.C.E. SYLLABUS 
Topics and subjects relevant 
to the tasks 
*Costing & 1 Stock Control 
~Process 
Selection 
*Primary & 
Contributory 
Process 
tprocess 
Selection 
'Cost of 
Quality 
Manufacturing 
Technology 
(4144) 
Manufacturing 
Technology 
(4144) 
Quality 
Assurance & 
Engineering 
Measurement 
(5209) 
TASK ANALYSIS 
DESIGN ENGINEER Job Title 
Duty 
Tasks 
(4) MANAGEMENT OF DRAWING OFFICE 
(A) USE STANDARD DRAIHNG OFFICE EQUIPMENT 
(B) DEVELOP A NUMBERING SYSTEM FOR DRAWINGS 
iC) FILE MASTER DRAWINGS 
In performing these task the DESIGN ENGINEER will need to 
COMPLETE THESE STEPS/SKILLS 
1. Assist in selection of 
drawing equipment 
2. Set up drawing office 
KNOW THE FOLLOWING 
Various equipments available 
in market 
A equipment 
B 
C 
3. Select latest drawing 
office stationaries 
4. Help in the maintenance 
of equipments 
1. Keep log for drawings 
2. Develop drawing number 
for new prospects 
3. Develop drawing number 
for sub-assembly 
4. Generate job orders 
Dr ""orksheets 
1- File master drawings 
for security 
2. Make blue prints of 
drawings 
3. Keep account of prints 
t.aken 
Knowledge of stencils, papers 
etc. 
Schedule for maintenance & 
proper usage 
Proper entry ~ystem 
Devising a numbering system 
Devising a numbering system 
Devising a numbering system 
Proper storage facility 
Operation of printing MIC 
Maintaining log book 
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EXHlBIT THESE ATTITUDES 
N.Z.C.E. SYLLABUS 
Topics and subjects relevant 
to the tasks 
"'Drawing 
Office 
Reprographics 
'Drawing 
Office 
Reprographics 
Mechanical 
Drawing (3116) 
Mechanjcal 
Draveing 
(3116 ) 
TASK ANALYSIS 
Job Title DESIGN ENGINEER 
Duty MANAGEMENT OF DRAWING OFFICE 
Tasks (D) FILE MEDIA MATERIALS 
(E) RETRIEVE DRAWINGS & MATERIALS 
(E) MAINTAIN HANDBOOKS & STANDARDS 
In performing these task the DESIGN ENGINEER will need to 
COMPLETE THESE STEPS/SKILLS 
1. Collect materials 
relating to products 
2. Collect material 
KNOW THE FOLLOWING 
D relating to equipments/ 
machines 
E 
F 
3. File material for 
reference 
1. Select type of 
reproduction 
2. Make reproduction 
from blue prints 
3. Account of drawings 
given to sub-contractors 
4. Account of drawings 
being reproduced 
5. Retrieve media material 
for reference 
1. Keep all electrical 
standards 
2. Keep all codes con-
cerning materials 
3. Keep mechanical & 
electrical handbooks 
4. Do library research 
Proper filing procedures 
Different drawing sizes 
Operation of ammonia printer 
Proper entry in log book 
Proper entry in log book 
Location of all files & 
cabinets they are in 
Standards of electrical 
appliances in different 
countries 
Usage of manufacturer's 
drawings & standards 
Usage of manufacturer's 
drawings & s~andards 
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EXHIBIT THESE ATTITUDES 
N.Z.C.E. SYLLABUS 
Topics and subjects relevant 
to the tasks 
*Drawing 
Office 
Reprographics 
*Limi ts & fi ts 
*Materials 
Mechanical 
Drawing 
(3116) 
Mechanical 
Drawing (311(;) 
Materials 
(4143) 
TASK ANALYSIS 
Job Title DESIGN ENGINEER 
Duty (5) PREPARATION OF FINAL DRAWING 
Tasks (A) LAYOUT DRAWINGS 
(B) DRAW DETAILED DRAWINGS 
(C) WRITE DETAILS & SPECIFICATIONS 
In performing this task, the DESIGN ENGINEER will need to 
---------------------------------------------------------------------------------------------------------------------------------
COMPLETE THESE STEPS/SKILLS KNOW THE FOLLOWING EXHIBIT THESE ATTITUDES 
N.Z.C.E. SYLLABUS 
Topics and subjects relevant 
to the tasks 
----------------------------------------------------------------~----------------------------------------------------------------
A 
B 
C 
1. Determine type & size 
of medium 
2. Prepare surface for 
drawing 
3. Develop working 
sketches 
1. Apply basic principles 
of drafting 
2. Use appropriate line 
weights, pens, stencils 
3. Use appropriate 
lettering 
1. Make all dimensioning 
angles 
2. 
3. 
Make use of all symbols 
Write material 
specifications 
4. Write process 
specifications 
Different sizes of drawings 
Drawing board arrangement & 
mounting 
Schematically layout sketches 
. to cover drawing sheet 
Correct drawing procedures 
Proper usage qf equiprnents 
Various forms & sizes of 
lettering 
Welding, surface finish 
symbols 
Different material, com-
position, hardness 
Heat treatment, machining 
specifications 
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Neatness 
Clarity 
IAll drawing 
Practices 
tDrawing 
Standards 
& Reproduction 
*Drawing 
Standards 
& Reproduction 
IConventional } 
Representation 
IAssembly 
Drawings 
Mechanical 
Drawing (31]6) 
Mechanical 
Drawing 
(3116) 
Mechanical 
Drawing 
(3116) 
D 
E 
TASK ANALYSIS 
Job Title 
Duty 
Tasks 
DESIGN ENGINEER 
PREPARATION OF FINAL DRAWING 
(D) MAKE ASSEMBLY DRAWING 
(E) CHECK DRAWINGS FOR COMPETENESS & ACCURACY 
In performing these task the DESIGN ENGINEER will need to 
COMPLETE THESE STEPS/SRILLS 
1. Draw isometric views 
2. Draw perspective views 
3. Make use of hatchings 
4. Make tracings 
1- Check accuracy of 
dimensions & soale 
2. Check co-ordination of 
points 
3. Check line quality 
4. Write engineering change 
orders 
5. Verify compliance with 
standards 
6. Check clarity of notes 
KNOW THE FOLLOWING 
Different projection 
methods & geometric 
constructions 
Different projection 
methods & geometric 
.constructions 
Basic drawing principles 
Basic drawing principles 
Basic drawing principles 
Refer standard books for 
values 
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EXHIBIT THESE ATTITUDES 
Neatness & clarity 
Neatness & clarity 
Neatness & clarity 
Neatness & clarity 
Neatness & clarity 
Neatness & clarity 
Neatness & clarity 
N.Z.C.E. SYLLABUS 
Topics and subjects rel~vant 
to the tasks 
:l:Projection 
*Auxiliary 
Views 
"'Dimensioning 
*All Engineering 
Drawing 
Practices 
) Mechanical Drawing (3116) 
Mechanical 
Drawing 
( 3116) 
A 
B 
C 
TASK ANALYSIS 
Job Title: DESIGN ENGINEER 
Duty 
Tasks 
(6) LIAISON WITH OTHER DEPARTMENTS 
(A) EVALUATE TEST REPORTS FROM Q.C. 
(B) SET UP TOLERANCE STANDARDS FOR MANUFACTURE 
(C) ASSIST IN FAULT FINDING DURING MANUFACTURE 
In performing these task the DESIGN ENGINEER will need to 
COMPLETE THESE STEPS/SKILLS 
1- Check results 
concerning tests 
2. Try to diagnose faults 
3. Locate the faults 
precisely 
4. Modify test rigs for 
better investigate 
results 
l. Specify machining 
tolerance as required 
from production 
2. Specify strength of 
materials 
3. heat treatment 
4. Specify surface finish 
1. Identify faults on 
products after 
manufacture 
2. Assist in modifying 
results for better 
quality & production 
3. Assist production staff 
to investigate process 
faults 
KNOW THE FOLLOWING 
Interprete data & results 
correctly 
Find the causes of faults 
Operation of test rigs 
Reading drawinis & various 
tolerances 
Stress, strain, factor of 
safety of materials for 
various designs 
Various types of heat 
treatment 
Various standards on surface 
finish 
Various manufacttiring 
operations 
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EXHIBIT THESE ATTITUDES 
Concern for effective 
manufacture & quality 
Sharpness in identifying 
faults 
N.Z.C.E. SYLLABUS 
Topics and subjects relevant 
to the tasks 
"'Production 
Tooling 
:tAssembly 
Drawings 
:tLimits & fits 
"'Material 
Strength 
*Heat 
Treatment 
"'Equipments 
*Process 
Selection 
tPrimary & 
Contributory 
Processes 
} 
Production 
Planning & 
Tooling(5208) 
Mechanical 
Drawing 
(3116) 
Mechanical 
Technology 
(4143) 
Materials 
(4145) 
Manufacturing 
Technology 
(4144) 
D 
E 
TASK ANALYSIS 
Job Title DESIGN ENGINEER 
Duty LIAISON WITH OTHER DEPARTMENTS 
Tasks (D) ASSIST IN TOOL/FIXTURE MANUFACTURE 
(E) ASSIST IN TOOL/MACHINE TRY-OUT 
In performing these task the DESIGN ENGINEER will need to 
COMPLETE THESE STEPS/SKILLS 
L Produce free-hand 
sketches of tool/ 
fixture arrangement 
2. Assist in the 
explanation of drawings 
3. Assist in the progress 
check of fixture 
development 
4. Assist in the 
production of detail 
assembly drawings of 
selected machine or tools 
1. Check to see smooth 
operation 
2. Assist in checking 
pre-production samples 
3. Assist in the 
formulation of minor 
alterations in machines 
or tools 
KNOW THE FOLLOWING 
Basic drawing skills 
Representation of symbols 
Drafting skills with 
detailing of symbols etc. 
Excessive noise, vibration, 
oil leakages, overheating 
etc. 
Use of measuring instruments 
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EXHIBIT THESE ATTITUDES 
Clarity 
Clarity in conveying ideas 
Alertness & awareness of 
faults 
N.Z.C.E. SYLLABUS 
Topics and subjects relevant 
to the tasks 
*Freehand 
Sketching 
*Assembly 
Drawings 
*Production 
Tooling 
} 
*Metrology J 
*Establishing 
Quality 
Standards 
*Production 
Tooling 
Mechanical 
Dra .. d ng 
(3116) 
Production 
Planning & 
Tooling 
(5208) 
Quality 
Assurance & 
Engineering 
Measurement 
(5209) 
Production 
Planning & 
Tooling(5208) 
New Zealand Certificate 
0106 ENGINEERING: MECHANICAL 
Stages 1 & 2 
Stage 3 
Stage 4 
Stage 5 
SUBJECTS 
1040 
1011 
1013 
1003 
Communication Skills 
Mathematics 
II- Physics 
it Chemistry 
2051 
1020 
2018 
2019 
.. Mechanics 
Drawing 
Matherrratics 
it Physics 
NOTE: Stage 1 of a subject must be passed or exempt before com· 
mencing the subject at Stage 2. 1011 Mathematics must be 
passed or exempt before studying 2051 ·Mechanics. 
SUBJECTS PREREQUISITES 
3031 Mathematics. •.•.•....• 2018 Mathematics 
3117 .. Engineering Science ..... )2019 • Physics and 
1011 Mathematics 
3118 .. Mechanics .••••.....• )2051 • Mechanics and 
2018 Mathematics 
3116 Mechanical Drllwing ....•. 1020 Drawing 
4144 +" Manufacturing Technolooy .4174 +Workshop Practice 
(no fee) 
4146 .. Fluids Technolooy ....... 3118 • Mechanics 
4142 * Heat Transfer and .•.... )3117 • Engineering Science and 
Electrical Machines 2018 Mathematics 
4143 • Mechanical Technology ... 3118 • Mechanics 
4145 .. Materials 
NOTE: 4142,4143,4145,4146 are classed as half subjects . 
5200 .. Mechanical Technology ( ... )4143 Mechanical Technology 
(must be studied prior to 3031 Mathematics 
or concurrently with 5201) 
5201t • En,in,,"n. o"i.nl .......... t44 Manufacturing Technology 
4145 Materials 
and ONE of: l .. t:: 5202 " Industrial Heat Transfer & Thermodynamics Electrical Machines Fluids Technology 
5203 .. Control Systems 4142 Heat Transfer & 
Electrical Machines 
........... 
4144 Manufacturing 
Technology 
4146 Fluids Technology 
3031 Mathematics 
'Subjects marked thus have a prac[icallabor~lory requirement. 
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New Zealand Certificate 
0107 ENGINEERING: PRODUCTION 
Stages 1 & 2 
Stage 3 
Stage 4 
Stage 5 
SUBJECTS 
1040 
1011 
1013 
1003 
Communication Skills 
Mathematics 
II Physics 
"Cheminry 
2051 
1020 
2018 
2019 
"Mechanics 
Drawing 
Mathematics 
" Physics 
NOTE: Stage 1 of a subject must be passed or exempt before com· 
mencing the subject at Stage 2. 1011 Mathematics must be 
passed or exempt before studying 2051 "Mechanics. 
SUBJECTS PREREQUISITES 
3031· Mathematics .•..•.•..•. 2018 Mathematics 
3111 II Engineering Science •.•.. )2019 it Physics 
1011 Mathematics 
3118 II Mechanics •..•..•.... )2051 " Mechanics 
2018 Mathematics 
3116 Mechanical Drawinl1 •••••• 1020 Drawing 
4144 + "ManufactlJring Technology .4174 +Workshop Practice 
(no fee) 
4146 II Fluids Technology ••••••. 3118 * Mechanics 
4142 .. Heat Transfer and ••••. '13111 "Engineering Science 
Electrical Machines 2018 Mathematics 
4143 l' Mechanical Technology ... 3118 " Mechanics 
4145 "Materials 
NOTE: 4142,4143,4145,4146 are classed as half subjects. 
5208 'Pmd,,,'on Plann'ng &j ... : ... )"44 Manufacturing 
Tooling Technology 
4145 Materials 
5191 "Industrial Productivity •... 2018 Mathematics 
and ONE of: 
5209 * Quality Auurance & ..... 4144 Manufacturing 
Engineering Measurement Technology 
4142 Heat Transfer & 
Electrical Machines 
5210 ·Production Machines 4143 Mechanical Technology ........ 4144 Manufacturing 
Technology 
4146 Fluids Technology 
it Subjects marked thus have a practical laboratory requirement. 
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